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Sect. 11. Phyllanthus 


Phyllanthus sect. Euphyllanthus sensu Muell. Arg. in DC. Prodr. 15(2): 374. 
1866 (ex p.). 


Annual or perennial herbs or subshrubs, with phyllanthoid branching; 
branchlets simple. Monoecious or dioecious, the flowers in unisexual 
cymules (the female then solitary) or (in a few species) in bisexual 
cymules. Male flower: calyx-lobes (4) 5 or 6; disk divided into segments 
isomerous with the calyx-lobes; stamens 2 or 3 (very rarely 4); filaments 
free or united into a column, anthers extrorse (except in P. maestrensis) 
and usually dehiscing horizontally or obliquely; pollen grains 3- or 4-col- 
porate, the exine reticulate. Female flower: calyx-lobes 5 or 6, usually 
larger than the male, persisting in fruit; disk entire or variously lobed or 
dissected; ovary smooth, obscurely stipitate; styles usually free except at 
the very base, bifid, the tips of the branches thickened or more often 
slender. Capsule oblate, elastically dehiscent; columella persistent; seeds 
sharply trigonous, variously ornamented. 


Typer spEcIES: Phyllanthus niruri L. 


In its present limited circumscription, sect. Phyllanthus comprises about 
50 species, including most of the widespread weedy species in the genus. 
As pointed out previously (Contr. Gray Herb. 176: 51. 1955) the broad 
concept of the section held by Mueller and by Pax and Hoffmann (Naturl. 
Pflanzenf. 2 ed. 19c: 64. 1931) was unnatural, many unrelated plants being 
grouped together on the basis of the single criterion of three stamens with 
more or less horizontally dehiscing anthers. This artificial sect. Euphyllan- 
thus in fact included representatives of six of the eight subgenera now 
recognized in the West Indies! As presently constituted, however, there 
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can be little doubt that sect. Phyllanthus is a phylogenetically natural 
group, the members of which (with the exception of a few aberrant forms) 
appear to be the descendants of some common ancestor. It appears prob- 
able that this progenitor was an herbaceous species of subg. Kirganelia 
such as P. tenellus. This species resembles the West Indian species of 
sect. Phyllanthus in so many ways that it can be positively excluded only 
on the basis of its five stamens. 

Within sect. Phyllanthus there are many species which appear extremely 
similar, at least on casual inspection, so that there has been much con- 
fusion in the application of names and circumscription of taxa. The re- 
sulting uncertainty has been compounded by the fact that due to the 
vagaries of human transport, exotic and native weedy species of Phyllanthus 
grow together in many tropical areas. A few of the particularly successful 
weeds have become so widely dispersed that it is now difficult or impossible 
to pinpoint their place of origin. However, the majority of species have 
more restricted ranges, and the three major species groups, or subsections, 
here recognized have characteristic geographical distributions. Only sub- 
sect. Swartziani, with representatives in America, Africa, and India, 
has a nearly cosmopolitan range; subsect. Néiruri appears to be entirely 
American (though a few West African species may prove to belong here) 
and subsect. Pentaphylli is essentially restricted to the West Indies. It 
is striking that there are no indigeous members of sect. Phyllanthus in 
China, Australasia (except for the doubtful P. lacunarius), and the Pacific 
Islands; in these areas their place is occupied by habitally similar repre- 
sentatives of sects. Urinaria and Eriococcus. 


TExT-FIG. 10. Diagrams of the cataphylls characteristic of the subsections of 
sect. Phyllanthus: A. Subsect. Niruri (P. niruri). B. Subsect. Swartziani (P. 
amarus). C. Subsect. Pentaphylli (P. pentaphyllus). The cataphylls are shown 
in dorsal view as they would appear if spread out, with the stipules brought into 
the plane of the blade. 


As indicated in the synoptic key, the three subsections are easily sep- 
arated by distinctive types of cataphyllary stipules (cf. Text-fig. 10). 
Although three distinctive types of pollen grains also occur, these are not en- 
tirely correlated with the subsectional divisions. Subsection Niruri, in- 
deed, has distinctive elongated 4-colporate grains (PLATE VIII, fig. 34); 
but the grains in subsect. Swartziana are precisely like those of most 
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species of subsect. Pentaphylli (i.e., similar to PLATE VIII, fig. 37). How- 
ever, two species of the latter subsection, P. leptoneurus and P. dimorphus, 
have coarsely reticulate pollen grains (PLATE VIII, fig. 35), although 
in other respects they are obviously closely related to adjacent species in 
subsect. Pentaphylli. The causes of these differences in pollen morphology 
do not appear at all clear. 


SYNOPTIC KEY TO THE SUBSECTIONS AND SPECIES 


1. Cataphyllary stipules thin and membranous or scarious (not indurate), not 
auriculate at the base or only very inconspicuously so. 


2. Cataphyllary stipules linear-lanceolate; branchlet stipules more or less 
involute; leaves conspicuously oblique at the base; stamens 3, the fila- 
ments free or united below; pollen grains prolate, 4-colporate; seeds ver- 
TUCULOSC er ee Merge a ete ee nor ene ee subsect. lla. Niruri. 


3. Branchlets with c. 15-30 leaves, these 7-15 mm. long; male flowers 
3-7 per cymule; calyx-lobes 1.2-1.5 mm. long; filaments 0.6—0.9 mm. 
long, connate below into a column; seeds 1.4-1.6 mm. long. . 
ESS ccc Sx, TEEN OL Rated cee a eR, aot OO eran Ie 16. P. mruri 

3. Branchlets with c. 35-45 leaves, these 4-6 mm. long; male flowers 1 
per cymule (usually accompanied by a bud); calyx-lobes 0.6—0.8 mm. 
long; filaments 0.25-0.35 mm. long, free; seeds 0.95-1 mm. long. .... 
SNA TS OE OT MT Nee EE ON LS el 17. P. mimicus 

2. Cataphyllary stipules broader; branchlet stipules not involute; leaves 
scarcely if at all oblique at the base; stamens 2 or 3, the filaments free to 
wholly united; pollen grains ellipsoidal, 3-colporate; seeds striate or 

Mibbed ew cr) ee crete ne Lee Le eee subsect. 11b. Swartziani. 


3. Seeds with 5—7 longitudinal ribs; weedy annual herbs. 
4. Cymules unisexual; calyx-lobes obtuse. 


5. Branchlets smooth; stem often angled; leaves usually narrowed 
to a point at the tip; female disk subentire; styles spreading 
ANG a PPLESSCC eye pee ae cas 3 anata en tke A 18. P. debilis 


5. Branchlets scabridulous; stem not conspicuously angled; leaves 
rounded at the tip; female disk divided into irregular segments; 


Stylesmerects Obs aSCen Ginga a ne ene 19. P. fraternus 
4. Cymules bisexual, consisting of one male and one female flower; 
Cally xclobesvacttte® eat Se pea ee ee 20. P. amarus 


3. Seeds with c. 9-12 very delicate scarcely raised longitudinal striae. 
4. Filaments partially united; pedicel of female flower 1.5—2.5 mm. 
long; herbs. 

5. Style-branches peculiarly thickened, similar to the arms of a 
unusually modified; branchlets mostly with 15-30 leaves; 
stamens usually 3; female calyx-lobes 1.2 mm. long or more in 
fruit. 

6. Filaments completely united; female disk angled or 5- 
lobed; leaves not narrowed at the tip; seeds 1.1-1.3 mm. 
Longe widespreaC-ian ween iemywareecaee is 21. P. stipulatus 

6. Filaments united only in the lower half; female disk divided 
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into 3 linear segments; leaves narrowed toward the tip; 
seeds just under 1 mm. long; Lesser Antilles. .......... 


22. P. caribaeus 


5. Style-branches peculiarly thickened, similar to the arms of a 
Maltese cross; branchlets mostly with 30-60 leaves; stamens 
usually 2; female calyx-lobes 0.75—1 mm. long in fruit; Cuba. 


Zo LEE PLOGEIUS 


4. Filaments free; pedicel of female flower becoming 3-3.5 mm. long; 
SLED AWOOC Vian) aIial came) a een ee ene et ree 24. P. fadyenu 
1. Cataphyllary stipules becoming dark reddish or blackish, indurate, con- 
spicuously auriculate at the base; mostly perennials. .................... 


subsect. llc. Pentaphylli. 


2. Midrib of male calyx-lobes not dorsally carinate. 

Plants with a single main stem or, if stems clustered at the base, these 
subsimple, not repeatedly branching (cf. Plate XXII, B); branchlets 
with mostly 20-50 leaves (or more); leaves linear to oblong or ellip- 
tic, never scabridulous beneath (hispidulous in P. amnicola); apical 
centimeter of stem with c. 3-7 evident branchlets [including any im- 
mature branchlets with evident leaf primordia]; stamens 2 or 3. 


4. Staminal column 0.2-0.5 mm. long; leaves various; pollen grains 


3) 


finely reticulate. 


5. Anthers extrorse, dehiscing horizontally or obliquely. 
6. Calyx-lobes 5; stamens 2; dioecious perennial with linear 


6. 


leavess Cubaj— ease) Rita eee ey: 25. P. micranthus 

Calyx-lobes usually 6 (at least those of male flower); 

stamens always 3; monoecious or dioecious, leaves broader; 

Hispaniola. 

Branchlets and leaves smooth, never hispidulous; fila- 

ments usually united 2/3 their length or more. 

8. Branchlet stipules scarious, becoming reddish but 
not blackened and indurate; leaves membranous to 
chartaceous; disk-segments of male flower smooth or 
slightly glandular-crenulate. 

9. Anthers subsessile or stipitate, dehiscing more or 


less obliquely; branchlets mostly 5—9 cm. long; 
leaves mostly 5—8 mm. long; monoecious or dioe- 
CLOUS Se ee ee en eee 26. P. fuertesu 


. Anthers sessile, compressed together or connate 


by the connectives, dehiscing horizontally; 
branchlets mostly 1-5 cm. long; leaves mostly 
2.5-4 mm. long; dioecious, with several erect 
stems from a caudex. .... 27. P. brachyphyllus 


Branchlet stipules becoming blackened and indurate; 
leaves coriaceous; disk-segments of male flower con- 
spicuously rugose-papillate; dioecious perennial. 
Satis ¢ BRN ert RD 18 toe St tak 28. P. buchii 
7. Branchlets and undersurfaces of leaves conspicuously 
white-hispidulous; filaments united in the lower half; 
dioecious herb rooting at the nodes. .. 29. P. amnicola 
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5. Anthers introrse, dehiscing more or less vertically; stamens 2; 


Cuba, See Bev ea: . eh, te 30. P. maestrensis 

4. Staminal column (0.5—) 0.7-1.3 mm. long; leaves oblong to linear, 

with broadly rounded to truncate tips; pollen grains coarsely 
reticulate; dioecious or subdioecious perennials. 


5. Anthers sessile but not completely confluent; staminal column 
0.5—0.9 mm. long; styles up to 0.5 mm. long; leaves mem- 
branous to chartaceous; Hispaniola. ...... 31. P. leptoneurus 


5. Stamens completely fused, the anthers confluent in a circum- 
scissile synandrium; staminal column 1.1-1.3 mm. high; styles 
ie smimeelong< leaves subconaceouss: Cubans eee 
she Seat Een, Aa RO coh ey itane aes. A npreeeme lan SE RDI Read 32. P. dimorphus 


3. Plants without a single main stem, the branches clustered on a caudex, 
simple or repeatedly branching below (cf. Plate XXII, C); branchlets 
with mostly 5-25 leaves; leaves mostly elliptic to obovate or sub- 
orbicular; apical centimeter of stem usually with only 1-3 evident 
branchlets; stamens normally 2. 


4. Leaves areolate-foveolate above; capsule 3.5 mm. in diameter, the 


seeds c. 1.4-1.7 mm. long; dioecious; Cuba. ..... 33. P. junceus 
4. Leaves not areolate above; capsule and seeds smaller; usually 
monoecious. 


5. Leaves not scabridulous above; seeds 0.8-1 mm. long, the 
epidermal cells slightly hygroscopic; widespread ............ 
34. P. pentaphyllus 


5. Leaves scabridulous on both sides. 


6. Suffruticose; female disk cupuliform; seeds 1.—-1.1 mm. long, 

the epidermal cells not appreciably hygroscopic; eastern 

(Cull ae emo ye ae 35. P. pulverulentus 

6. Herbaceous; female disk divided into linear segments; seeds 

0.6-0.7 mm. long, the epidermal cells usually strongly hygro- 

SCODIGM Western CUDA ssn seater: 36. P. echinospermus 

2. Midrib of calyx-lobes dorsally carinate; psammophilous microphyllous 

herbs, stamens 2; Isle of Pines. 

3. Erect, with the habit of a miniature tree; leaves elliptic to obovate, 
rounded at the base; male disk-segments subentire; female flower 
definitely pedicellate (pedicel 0.6-1.4 mm. long) ...... 37. P. selbyi 

3. Prostrate herb with habit of Euphorbia (Chamaesyce) spp.; leaves 
ovate, subcordate or cordate at base; male disk-segments rugose- 


papillate; female flower subsessile (pedicel only 0.3 mm. long or less). 
38. P. imbricatus 


Subsect. lla. Niruri Webster, Contr. Gray Herb. 176: 52. 1955. 


Annual herbs; cataphyllary stipules linear-lanceolate; branchlet stipules 
involute; leaves inequilateral at the base; monoecious, cymules unisexual; 
stamens 3, filaments free or united below, pollen grains 4-colporate, hetero- 
reticulate; disk of female flower patelliform or cupuliform; styles free, 
the tips capitate; seeds verruculose. 
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Type species: Phyllanthus nirurt L. 


This entirely American group includes a small number of species, of 
which by far the most widespread is P. niruri. This species is so variable 
that it can scarcely be delimited from most of the related proposed species, 
such as P. chlorophaeus Baill. of Mexico; further study will be necessary 
to determine the status of these latter. However, there do appear to be 
at least two valid species in addition to P. niruri: P. mimicus of Tobago 
and P. rosellus (Muell. Arg.) Muell. Arg. of Brazil. 

The very narrow stipules, oblique leaf base, and distinctive pollen 
grains clearly distinguish this subsection in the West Indies. However, 
there are some South American species such as P. microphyllus which have 
pollen grains somewhat transitional between those of the present group 
and subsect. Swartziani. Furthermore, there are a few West African 
species such as P. benguelensis which greatly resemble P. nirurt and may 
prove to be related. A re-evaluation of the subsectional limits may thus be 
necessary when the species from these two areas are studied critically. 


16. Phyllanthus niruri L. Sp. Pl. 981-982. 1753; ssp. niruri. 
(PLATE XIX, figs. A-B). 

Niruri barbadense . . . petiolis florum brevissimis Rand, Trans. Roy. Soc. 35: 
295. 1727; Martyn, Hist. Pl. Rar. pl. 8. 1728. 

Phyllanthus foliis alternis alternatim finnatis &c. L. Hort. Cliffort. 439. 1738 
(excl. ref. Burm. & Rheede). 

Urinaria erecta Medic. Monadelph. 81. 1787. 

Phyllanthus lathyroides a commutatus Muell. Arg. Linnaea 32: 41. 1863; DC. 
Prodr. 15(2): 403. 1866 (ex p.). 

Diasperus niruri (L. “em.”) O. Ktze. Rev. Gen. 2: 600. 1891. 


Annual herb; primary stem simple or considerably ramified, 1.5—-5 dm. 
high, 1-2.5 mm. thick, olivaceous, smooth, terete; internodes mostly 1-4 
cm. long. Cataphylls: stipules narrowly lanceolate, (1.5—) 1.8-2.5 (-3) 
mm. long, acuminate, truncate at the base, entire, scarious, olivaceous 
with reddish tips, turning brownish; blade often fused laterally with the 
stipules in the lower half. Deciduous branchlets mostly 5-10 cm. long, 
0.3—-0.5 mm. thick, olivaceous, smooth, more or less terete, with c. 15-30 
leaves; first internode (3.5—) 5-10 (—13) mm. long, median internodes 
2.5-5 mm. long. Leaves: stipules narrowly linear-lanceolate, unequal, the 
longer of each pair 2—2.7 mm. long, the shorter 1-1.7 mm. long; both nar- 
row (0.15—0.25 mm. broad) and canaliculate at base due to the involute 
scarious entire margins; tip filiform-acuminate, often reddish-tinged. Peti- 
oles 0.4-0.7 mm. long. Leaf-blades thin, smooth on both sides, asym- 
metrically ovate or elliptic, mostly 7-15 (-17) mm. long, (3-) 4-8 (-9) 
mm. broad, acute or subacute at the tip, conspicuously oblique at the 
base (i.e., acute on one side and rounded on the other); above dark green, 
the midrib and laterals apparent but not raised; beneath conspicuously 
pallid, the midrib prominently raised, the laterals (4-7 on a side) fairly 
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Maps VIII-X. Distribution of some species of sect. Phyllanthus in the West 


Indies (mainland stations of P. niruri and P. stipulatus not shown). 
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conspicuous, connecting intramarginally, the tertiary veinlets forming an 
obscure reticulum; margins smooth or obscurely roughened, sometimes 
slightly thickened. 

Monoecious; branchlets with the (0—) 1-2 (-4) proximal nodes barren, 
the succeeding (2—) 3-6 (-8) nodes with racemiform cymules of 3-7 
successively maturing male flowers, the remaining distal nodes with soli- 
tary female flowers. 

Male flower: pedicel 1.2-1.8 mm. long. Calyx-lobes 5 (rarely 6), obo- 
vate or obcuneate, 1.2-1.5 mm. long, (0.8—) 1-1.5 mm. broad, obtuse 
or rounded to nearly truncate at the tip, entire, membranous, yellowish- 
white or sometimes slightly reddish-tinged at the base, dorsally carinate 
along the midrib; midrib with a few steeply ascending often obscure 
lateral veinlets. Disk-segments 5, broadly cuneate, 0.25—0.4 mm. across, 
obscurely to conspicuously glandular-papillate. Stamens 3; filaments c. 
0.6-0.9 mm. long, united 2/3 to 3/4 their length into a slender column, 
the free portions of the filaments very slender; anthers 0.25—-0.4 mm. 
long, 0.3-0.45 mm. broad, anther-sacs nearly parallel, the slits apically 
convergent, dehiscing obliquely; pollen grains prolate, 4-colporate, 38-48 
long, 25-34 pu broad. 

Female flower: pedicel (2—) 2.5-4 (-4.5) mm. long, olivaceous or 
stramineous, smooth, below terete, above thicker and angled due to the 
decurrent midribs of the calyx-lobes. Calyx-lobes 5, broadly elliptic or 
obovate (1.5—) 1.7-2.3 (-2.7) mm. long, (1.2—) 1.3-1.8 mm. broad, ob- 
tuse or rounded at the tip, entire, olivaceous with rather broad whitish 
scarious margins (sometimes inconspicuously reddish at the base), the 
dorsally carinate midrib with 4-5 steeply ascending lateral veins on each 
side. Disk patelliform, obscurely 5-angled, rather massive, the angles 
slightly upturned. Styles free, more or less ascending and arching, c. 
0.5—-0.6 mm. long, bifid, the branches spreading and recurved, stigmas 
capitate. 

Capsules oblate, c. 3 mm. in diameter, stramineous, reticulate-veiny. 
Seeds 1.4-1.5 (—1.6) mm. long, 1.15-1.3 mm. radially and tangentially, 
fuscous when mature, densely covered with dark raised points; hilum tri- 
angular, c. 0.25—0.3 mm. across. 

Flowering and fruiting throughout the year. 


Type: Herb. Hort. Cliffort. (BM, HoLtorypr). The typification of 
P. niruri and other details of its nomenclatural history have been discussed 


elsewhere (Jour. Arnold Arb. 37: 4-6, 13. 1956) and need not be re- 
peated here. 


DISTRIBUTION: ssp. niruri appears to be endemic to the West Indies 
(Map VIII); the very similar ssp. lathyroides is widespread from Texas 
south through mainland tropical America into Argentina. 


HAITI. Norp-ovest: coffee plantation, Jean Rabel, E. C. & G. M. Leonard 
13746 (NY, US). 


DOMINICAN REPUBLIC. Santiaco: Valle del Cibao, Santiago, Hato del 
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Yaque, irrigation ditches, Ekman H16022 (A, S, US), H16515 (S). La Veca: 
Constanza, El Salto de Constanza, Jiménez 2971 (US). BARAHONA: near Bara- 
hona, Fuertes 89 ex p. (F, GH; mixed with P. amarus). 

PUERTO RICO. San Juan: Bayamon, Millspaugh 320 (F, NY); cultivated 
ground, Catano, Britton, Britton, & M. S. Brown 6995 (NY); Rio Piedras, 
Johnston 215 (NY); clearing, limestone hillside, Pueblo Viejo, Britton & Boyn- 
ton 8201 (NY); Santurce, in sand, Heller & Heller 4 (NY, US). 

LESSER ANTILLES. Guapetoupe: dans les champ de manioc, &c., Camp 
Jacob, Tombe-Novie, Duss 2921 (F, GH, NY, US); 1839, Beaupertuis (P). 
MARTINIQUE: dans les champs de cannes, Vaillant, Carbet, Fort de France, Duss 
47 ex p. (F [mixed with P. amarus|, GH, NY [mixed with P. tenellus]); Herb. 
L. C. Richard (P). Barpapos: 1918, Freeman 5015 (F); among grass along 
roads, Forster Hall, Eggers 7185 (P). 


The West Indian population of P. miruri is of historical interest, since 
it (as ssp. miruri) represents at once the type of the species and of the 
genus. The type locality is the island of Barbados, from whence the plant 
was brought to England and subsequently given to Linnaeus probably 
by Philip Miller. 

Subspecies niruri differs from the mainland populations of the species — 
which for the present may all be grouped under ssp. lathyroides — in the 
characteristically ovate or broadly elliptic leaves and especially in the 
pinnately veined calyx-lobes of the male flower. However, it must be ad- 
mitted that these distinctions are very weak. The leaf-shape of the An- 
tillean plants can be matched by various mainland plants, and it is pos- 
sible that pinnate male calyx-lobes may be observed in specimens from 
Central or South America, although examination of about thirty mainland 
specimens has shown only unbranched midribs in the calyx-lobes. 

The distribution of ssp. niruri in the West Indies is spotty, and it has 
usually been collected in cultivated fields, clearings, or along ditches. 
It is very difficult to determine what part of the present range should be 
considered indigenous, although it may be reasonably presumed that the 
plant was native at least to the Lesser Antilles before the first colonists 
arrived. 

Although P. niruri has been confused in the literature with P. amarus, 
the plant with which it is most easily confounded is probably P. stipu- 
latus. Some forms of the latter species are similar in aspect, but it has 
usually smaller leaves not oblique at the base, different stipules, stamens 
with the filaments completely united, fruiting pedicels not over 2.5 mm. 
long, and striate rather than verruculose seeds, 


17. Phyllanthus mimicus Webster, Contr. Gray Herb. 176: 52. 1955. 
(PLATE XIX, figs. C-D). 


Slender erect annual herb; primary stem simple, 0.7-3.5 dm. high, 
0.5-2 mm. thick, stramineous, smooth, terete; internodes mostly 1-2.5 
cm. long. Cataphylls: stipules narrowly lanceolate, 1-1.5 mm. long, c. 
0.25 mm. broad, attenuate-acuminate, thin and scarious, brownish; blade 
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narrower, c. 1-1.5 mm. long. Deciduous branchlets 3-6 cm. long, 0.15—0.2 
mm. thick, olivaceous, minutely scabridulous, obscurely or acutely angled, 
with c. 35-45 leaves; first internode 3-5 mm. long, median internodes 
c. 1 mm. long. Leaves: stipules narrowly lanceolate, scarious, more or 
less involute (as in P. niruri), unequal, the longer of each pair c. 1.3-1.8 
mm. long, the shorter 0.7-0.8 mm. long, the tip attenuate. Petioles 0.2— 
0.25 mm. long. Leaf-blades membranous, minutely scabridulous on both 
sides, mostly oblong, 4-6 mm. long, 1.5—2.5 mm. broad, obtuse-apiculate 
at the tip, conspicuously oblique at the base; above olivaceous, the midrib 
raised and minutely roughened; beneath very pale, the midrib raised, the 
laterals (4 or 5 on a side) ascending, connecting intramarginally, tertiary 
reticulum obscure; margins thin, plane, smooth or nearly so. 

Monoecious, not all branchlets floriferous; proximal 8-15 nodes barren, 
succeeding 11-14 nodes with male flowers, the distal nodes bearing female 
flowers; flowers solitary, but the male often accompanied by an abortive 
bud. 

Male flower: pedicel 1.7—2.3 mm. long. Calyx-lobes 5, obovate, 0.6—0.8 
mm. long, 0.5-0.65 mm. broad, obtuse, yellowish and scarious, the un- 
branched midrib slightly dorsally carinate. Disk-segments 5, cuneate, c. 
0.2-0.25 mm. across, obscurely glandular-crenulate. Stamens 3; fila- 
ments free, slender, c. 0.25—0.35 mm. long; anthers c. 0.2—-0.25 mm. broad, 
anther-sacs divaricate, the slits apically contiguous but not confluent, de- 
hiscing horizontally; pollen grains prolate, 4-colporate, 27-32 w long, 
17-19 pw broad. 

Female flower: pedicel 1.7-2 mm. long, stramineous, minutely scabri- 
dulous, terete below, obscurely angled above. Calyx-lobes 5, obovate, 
(1.3—-) 1.5-1.7 mm. long, 0.6-0.9 mm. broad, obtuse, herbaceous with 
narrow scarious margins, the dorsally carinate midrib sparingly branched. 
Disk patelliform, roundly 5-angled, not thickened. Styles free, ascending, 
c. 0.25 mm. long, bifid, the branches recurving, the tips capitate. 

Capsule oblate, c. 1.9-2 mm. in diameter, stramineous, obscurely reti- 
culate-veiny. Seeds [all observed immature] c. 0.95—1 mm. long, 0.7 mm. 
radially and tangentially, with evenly spaced reddish-brown points. 


Type: Tobago, Big River Bridge, Mason Hall, on a shaded bank, 13 
Sept. 1909, Broadway 3038 (G, HoLoTYPE; F, MO, NY, S, isotypes). 


DIsTRIBUTION: known only from the type locality (Map VIII). 


PLATE XIX. F Lowers or sect. Phyllanthus, sussects. Niruri AND Swartziani. 

Fics. A-B. Phyllanthus niruri L. ssp. niruri (Duss 47 [GH]). Fics. C-D. 
Phyllanthus mimicus Webster (Broadway 3038 [G]). Fics. E-F. Phyllanthus 
debilis Klein ex Willd. (Boeea 8313 [A]). Fics. G-H. Phyllanthus fraternus 
Webster (Collins 225 [GH]). Fics. I-K. Phyllanthus amarus Schum. & Thonn. 
(Wilson 7802) [GH]); female flower with ovary removed to one side. Fics. 
L-M. Phylianthus stipulatus (Raf.) Webster (Howard & Howard 9895 [GH]). 
Fics. N-O. Phyllanthus caribaeus Urb. (Hodge 2425 [GH]). Fics. P-Q. Phyl- 
lanthus procerus Wright (Killip 42789 [US]). 
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This diminutive plant has received the epithet mimicus because of its 
extraordinary vegetative resemblance to P. caribaeus, which also occurs 
in Tobago. However, in all important respects (viz., narrow stipules, 
oblique leaf-bases, 4-colporate pollen grains, and verruculose seeds) it 
certainly agrees with subsect. Niruri rather than with the subsection 
(Swartziani) to which P. caribaeus belongs. In fact, P. mimicus resembles 
P. niruri in so many ways that some observers might prefer to regard it as 
a subspecies of P. niruri. The problem of specific distinctions in subsect. 
Niruri is especially acute because of the great variability of P. niruri. The 
mainland populations of that species have received several specific names 
(listed in Jour. Arnold Arb. 37: 13. 1956), but most of these certainly 
cannot be maintained. However, P. mimicus differs from all other variants 
of P. niruri heretofore observed in its very small flowers, reduced male in- 
florescence, and branchlets with 35-45 leaves. Therefore, at least until a 
thorough survey of variation within P. niruri has been made, it appears 
proper to maintain P. mimicus as a distinct species, even though its phylo- 
genetic derivation as a reduced insular counterpart of the wide-ranging 
P. niruri is obvious. 


Subsect. 11b. Swartziani Webster, Contr. Gray Herb. 176: 53. 1955. 


Annual or perennial herbs; cataphyllary stipules triangular to lanceolate, 
scarious, not indurate nor auriculate at base; leaves equilateral at base 
or very nearly so; branchlet stipules not involute; monoecious, cymules 
unisexual or bisexual; stamens 2 or 3, filaments partially or wholly united; 
pollen grains ellipsoidal, 3-colporate, finely reticulate; disk of female 
flower patelliform and angled, or variously lobed or dissected; styles free, 
the tips slender or somewhat thickened (but not capitate); seeds longi- 
tudinally ribbed or striate, or transversely barred. 


Type species: Phyllanthus swartzii Kostel. [= P. amarus Schum. & 
Thon.]. The choice of subsectional name now appears to have been un- 
fortunate; but at the time it was not realized that P. swartzii was a later 
synonym of P. amarus. 


This subsection comprises about 20 closely related species which are 
distributed in America, Africa, and India. There has been much con- 
fusion in the interpretation of these plants, many of which are widespread 
weeds. However, at least in tropical America the species can be easily 
distinguished by attentive inspection; they are all clear-cut entities, and 
there is no evidence of hybridization in the West Indies. In Africa and 
India, where the majority of the species occur, identifications are apt to 
be much more difficult, and intergradation between different species may 
occur. 

The West Indian representatives of subsect. Swartziani fall into three 
different categories: (1) exotic weeds — P. fraternus and P. debilis; (2) 
indigenous weeds — P. amarus and P. stipulatus; and (3) West Indian 
endemics — P. caribaeus, P. fadyenii, and P. procerus. The last species 
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is a particularly interesting one, since it forms a connecting link with 
subsect. Pentaphylli; but the phylogeny of subsect. Swartziani as a whole 
cannot be considered here on the basis of the fragmentary representation 
in the West Indies. 


18. Phyllanthus debilis Klein ex Willd. Sp. Pl. 4: 582-583. 1804. 
(PLATE XIX, figs. E-F). 
Phyllanthus niruri y javanicus Muell. Arg. Linnaea 32: 43. 1863; DC. Prodr. 
15(2): 407. 1866. 
Phyllanthus niruri § debilis (‘“Willd.”) Muell. Arg. ibid. 
Phyllanthus debilis “Herb. Ham.” ex Hook. f. Fl. Br. Ind. 5: 299. 1887. 


Erect annual herb (sometimes becoming woody at the base) c. 1—-7.5 dm. 
high, the main stem often branching in age, mostly 1—2.5 mm. thick, above 
usually sharply angled and compressed, becoming subterete below, smooth, 
olivaceous, with internodes 0.5—5 cm. long. Cataphylls: stipules triangular- 
lanceolate, (1.2—) 1.4-1.8 (—2) mm. long, 0.6-1 mm. broad, acuminate, 
entire, truncate or with one side somewhat dilated at the base, olivaceous 
with an ill-defined scarious margin; blade narrowly lanceolate, acuminate, 
(1—-) 1.4-1.8 mm. long. Deciduous branchlets mostly 4-10 (-12) cm. 
long, 0.3-0.5 mm. thick, sharply angled and sometimes compressed, quite 
smooth, olivaceous, with mostly 15-35 leaves; first internode 5-15 mm. 
long, median internodes 2.5—-4.5 mm. long. Leaves: stipules lanceolate, 
mostly 0.9-1.2 mm. long (proximal ones sometimes longer) and 0.2—0.3 
mm. broad, acuminate, entire, olivaceous with yellowish-white scarious 
margins, carinate along the midrib. Petioles 0.3-0.7 (—1) mm. long. 
Leaf-blades membranous to chartaceous, smooth on both sides, narrowly 
elliptic (in West Indian specimens), (6—) 8-20 mm. long, 2.5-5 mm. 
broad, acute or subacute at the tip, acute at the base; above dark green, 
all nerves except the midrib obscure; beneath greyish or brownish, the 
midrib prominent, the chief laterals (c. 4 or 5 on a side) somewhat raised, 
connecting intramarginally, the tertiary veinlets completely obscure; mar- 
gins plane, unthickened, smooth. . 

Monoecious; cymules unisexual. Proximal 2—4 nodes of branchlet with 
racemiform cymules of c. 3 or 4 male flowers, distal nodes with solitary 
female flowers; bracteoles yellowish-white, scarious, persistent. 

Male flower: pedicel less than 0.5 mm. long. Calyx-lobes 6, biseriate, 
subequal, obovate to obcuneate, 0.50.6 mm. long, 0.45—0.6 mm. broad, 
broadly rounded to subtruncate or retuse at the tip, entire, membranous, 
the midrib unbranched. Disk-segments 6, roundish to obcuneate, entire, 
thin, not glandular, c. 0.15—0.2 mm. across. Stamens 3, the filaments com- 
pletely connate into a rather slender column 0.25—0.3 mm. high; anthers 
sessile atop the column, discrete or partially connate by the connectives, 
deltoid, blunt, c. 0.1-0.15 mm. long, 0.2-0.25 mm. broad; anther-sacs 
divergent, the slits confluent, dehiscing horizontally; pollen grains finely 
reticulate, 21-23 » long, 17-20 p» broad. 

Female flower: pedicel becoming 1.1-1.6 mm. long, usually conspicu- 
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ously angled, dilated above, smooth, olivaceous. Calyx-lobes 6, obovate, 
(1-) 1.2-1.5 mm. long, (0.5—)0.75—1 mm. broad, rounded at the tip, with 
very broad whitish scarious margins (the green midstrip less than a third 
the breadth of the lobe), the midrib unbranched. Disk patelliform, entire 
or obtusely and shallowly 6-lobed, sometimes crenulate between the lobes. 
Styles free, spreading, appressed to the ovary (at least at the tips), c. 
0.2-0.3 mm. long, bifid about to the middle, the arms divergent, the slender 
unthickened tips recurved. 

Capsule oblate, very rounded in outline, c. 2-2.2 mm. in diameter, 
reddish-brown, smooth, veins completely obscure. Seeds trigonous, light 
yellowish-brown, c. 1—-1.1 mm. long, 0.75-0.85 mm. radially and tangen- 
tially, with c. 6 or 7 straight longitudinal ribs and many fine transverse 
striae on the back. 


Tyrer: India, Madras, Tranquebar, in rice-fields, February 1799, Klein 
(B, syNTyPES; photographs examined). Through the courtesy of the 
director of the Botanical Institute, Berlin-Dahlem, photographs of three 
sheets of Klein’s original collection (in the Willdenow Herbarium) have 
been given to the Arnold Arboretum. Although there is considerable 
variation in leaf size and shape among the type sheets, there is no doubt 
that a single species is represented and that it is indeed the plant that has 
been passing as P. debilis or P. niruri var. debilis. 


DISTRIBUTION: native probably tu southern India and Ceylon; intro- 
duced into Indonesia, the Pacific islands, and the West Indies. 


LESSER ANTILLES. Guapetoure: Ste. Marie, Sous-le-Vent, Goyave, 
bananeraies recentes, alt. 60 m., 28 July 1936, Stehlé 1132 (NY); Petit Bourg, 
12 Mar. 1936, Rodriguez 4901 (P). 


The description is based on examination of the West Indian and the 
following additional collections: 


INDIA: without locality, Herb. Wight, Wallich 7895D (K). Bompay: Con- 
can, Stocks (GH, mixed with P. amarus). CEYLON: Peradeniya, de Silva 17 
(A). INDONESIA. Java: Herb. Hasskarl (L); Buitenzorg, Hallier (L). 
Sumatra: Aer Djoman, Boeea 8313 (A). MICRONESIA. Bontns: Chichi 
Jima, Fosberg 31550 (US). Marianas: Saipan, Fosberg 25228 (US). Patavu: 
Hosokawa 7494 (US); Koror, Fosberg 32066B (US). Ponape: Glassman 2556B 
(US). HAWAIIAN ISLANDS. Oauv: Honolulu, Degener 9118, 19286 (GH), 
Fosberg 10755 (A). 


This species, a newcomer to the Caribbean, cannot be said to have 
established itself as part of the weedy flora; however, it seems proper to 
include it in the expectation that it may be introduced into additional 
islands in the future. 

The circumscription of P. debilis, which is a rather widely dispersed 
weed, is attended by difficulties that unfortunately have not been entirely 
resolved in the present study. Together with P. fraternus, P. rotundifolius, 
and a few other related Old World plants, P. debilis belongs to a difficult 
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species complex which has still to be critically analyzed. Mueller had such 
a confused concept of several of these species that it has been most difficult 
to untangle his synonymy and the work of those who have followed his 
treatment. He considered the species P. niruri to be typified by the plant 
now known as P. amarus (his var. genuinus), while P. debilis and P. fra- 
ternus (plus the distantly related P. pentaphyllus!) were appended as 
varieties. Hooker, who had a clearer understanding of these plants, recog- 
nized P. debilis as distinct; but his description is inaccurate in some de- 
tails. 

The closest relative of P. debilis is undoubtedly P. fraternus, although 
the latter usually differs so much in aspect that it has more often been 
confused with P. amarus than with P. debilis. The nature of the relation- 
ship between P. debilis and P. fraternus will be discussed below under the 
latter species. 

It seems probable that the Kirganeli of Rheede (Hort. Malabar. 10: 
29, pl. 15. 1682) and the Jatha-Aembula of Hermann (ex Burman, Thes. 
Zeyl. 230. 1737), which have graced the synonymies of various species, 
actually represent P. debilis. Rheede’s figure is characteristic, and when the 
known distribution of the various Indian species of sect. Phyllanthus are 
taken into account, it appears that he and Hermann are more likely to 
have had P. debilis than any other species. 


19. Phyllanthus fraternus Webster, Contr. Gray Herb. 176: 53. 1955. 
(PLATE XIX, figs. G-H). 


Phyllanthus scabrellus Webb in Hook. Niger Fl. 175-176. 1849; ex p. (excl. 
typ.). 

Phyllanthus niruri B scabrellus Muell. Arg. Linnaea 32: 43. 1863; DC. Prodr. 
15(2): 406. 1866, as y scabrellus. 

Phyllanthus niruri sensu Hook. f. Fl. Br. Ind. 5: 298. 1887 (ex p.); sensu 
Hutch. in Fl. Trop. Afr. 6(1): 731. 1912 (as to description). 


Erect annual herb c. 1.5—4 dm. high, the main stem mostly 1-2 mm. 
thick, subterete, above with narrow sharp angles running longitudinally 
between the nodes, smooth, stramineous, the internodes c. 1-3 (—4) cm. 
long. Cataphylls: stipules lanceolate, 0.8-1.3 mm. long, 0.25—-0.4 mm. 
broad, entire, truncate at the base (definitely not auriculate) pale and 
scarious; blade narrower. Deciduous branchlets (2—) 4-8 (—10) cm. long 
(0.3—) 0.40.5 mm. thick, subterete with a narrow sharp wing on either 
side, obscurely to densely scabridulous along the wing-edge and sometimes 
scabridulous between the wings as well, with mostly 10-30 leaves; first 
internode (8—) 10-18 (—23) mm. long, median internodes (1.5—) 2-3.5 
mm. long. Leaves: stipules narrowly lanceolate, 0.7—-1.2 mm. long, 0.15—0.3 
mm. broad, acuminate, entire, whitish and scarious except for the narrow 
olivaceous midstrip. Petioles 0.3-0.6 mm. long. Leaf-blades membranous, 
smooth and glabrous, elliptic-oblong, 6-11 mm. long, 3-5 mm. broad, 
rounded at the tip, cuneate to obtuse at the base; above dark green, only 
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the plane midrib visible; beneath paler, greyish, the midrib somewhat 
raised, the laterals (4-7 on a side) conspicuous, ascending, connecting 
near the margin, the anastomosing tertiary veinlets forming a delicate 
(sometimes quite obscure) reticulum; margins unthickened, plane, smooth 
or minutely roughened. 

Monoecious; cymules unisexual. Proximal (2—) 3-5 nodes of branchlet 
with male cymules of 2 or 3 flowers; succeeding nodes with solitary female 
flowers; transitional node occasionally with a bisexual cymule. 

Male flower: pedicel 0.25-0.5 mm. long. Calyx-lobes 6, subequal, 
elliptic to obovate, c. 0.4-0.6 (-0.7) mm. long, 0.3-0.5 (—0.6) mm. broad, 
obtuse or rounded at the tip, yellowish and scarious, the midrib un- 
branched. Disk-segments 6, more or less angled or lobed, obscurely gland- 
ular, c. 0.1 mm. broad. Stamens 3, filaments united into a column 0.1— 
0.25 mm. high; anthers sessile or subsessile atop the column, deltoid, ob- 
tuse, c. 0.1 mm. long, 0.15—0.2 mm. broad; anther-sacs divaricate, the 
slits apically confluent, dehiscing horizontally or nearly so; pollen grains 
finely reticulate, 19.5—25 » long, 18—21.5 » broad. 

Female flower: pedicel becoming (1.3—) 1.5—2 mm. long, olivaceous, 
smooth, angled or subterete. Calyx-lobes 6, often unequal (one or two 
distinctly smaller than the others), narrowly obovate to linear-spathulate 
in fruit, (1-) 1.2—-1.5 mm. long, 0.35—0.8 mm. broad, rounded to subacute 
at the tip, with broad scarious margins (the narrow herbaceous midstrip 
1/3 the breadth of each calyx-lobe or less), the midrib unbranched. Disk 
an irregular cup deeply lobed or parted into 6-9 crenulate-lacerate seg- 
ments. Styles only 0.1-0.15 (0.2) mm. long, free, erect or ascending, 
very briefly bifid at the tip, the style-branches blunt, about as thick as 
long, recurving. 

Capsule oblate, c. 2.1 mm. in diameter, stramineous or reddish-brown, 
smooth, the veins completely obscure. Seeds c. 0.95-1.1 mm. long, 0.7— 
0.8 mm. radially and tangentially, light yellowish-brown, with c. 6 or 7 
straight (only rarely anastomosing) slightly elevated longitudinal ribs and 
many fine transverse striae on the back. 


Type: India, Punjab, Tummooghat, Ravee-Chenab Doeb, Oct. 1846, 
Thomas Thomson (K, HOLOTYPE; GH, Isotype). A word of clarification 
is necessary regarding the typification of this species. Mueller (Linnaea 
32: 43. 1863; DC. Prodr. 15[2]: 405-406. 1866) referred P. scabrellus 
Webb partly to P. rotundifolius Klein ex Willd. and partly to P. amarus 
(“P. niruri”) as var. scabrellus. It might be concluded that in the latter 
case he was transferring Webb’s name and that the type of Webb’s species 
would belong with the present plant; if such were the case, then the species 
described above would have to be called P. scabrellus. However, it is quite 
clear from Webb’s description and citation of specimens that his proposed 
species was based mainly on specimens of P. rotundifolius ( €g., St..jago, 
Cape Verde Islands, Hooker [GH, syntypr]) and that he merely cited 
incidentally the Perrottet specimén which represents P. fraternus. Mueller 
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thus in publishing Perrottet’s plant as a variety of P. niruri adopted Webb’s 
epithet but in such a manner that it evidently must be treated as a new 
name. 


DIsTRIBUTION: native probably to West Pakistan and western India; 
introduced into Africa and the West Indies. 


BERMUDA: weed in field, Collins 225 (GH, NY); Smith’s Parish, roadside 
at church, Degener 995 (A); Hotel Frascati, Moore 2973 (GH). CUBA: low 
pine woods, El Salado [prov. Pinar del Rio? ], Wright 1675 ex p. (NY, mixed 
with P. procerus). BARBADOS: Freeman 215 (NY); W. Wright (BR, anno- 
tated by Mueller as P. miruri var. genuinus). TRINIDAD: Finlay (TRIN 2461); 
in Dr. Finlay’s garden, Kuntze 989 (NY). 


The description is based on examination of the type collection, the West 
Indian specimens cited above, and the following: 

INDIA: “East India”, Roxburgh [Hb. Forsyth] (K). BENGAL: Griffith (GH). 
Kumaon: Bagesar, Strachey & Winterbottom 2 (GH). 

A prolonged study of the available specimens of the complex which 
Mueller included in his “P. niruri’’ has made it clear that I acted too 
hastily in reducing P. fraternus to the status of a synonym of P. asperula- 
tus Hutch. This disposition (Jour. Arnold Arb. 37: 8. 1956) was made 
after comparison with the type (Schlechter 11866, Komati Poort, Trans- 
vaal [K]); but later more detailed study of a duplicate sheet in the Gray 
Herbarium indicates that P. fraternus and P. asperulatus are by no means 
identical and had best be kept separate for the time being. The plant 
collected by Schlechter differs from P. fraternus in its slightly longer 
fruiting pedicels and especially in its entire female disk and spreading 
styles. In the latter two characters, indeed, P. asperulatus agrees much 
better with P. debdilis, although its leaf shape and scabridulous branchlets 
suggest P. fraternus. From both P. debilis and P. fraternus, P. asperula- 
tus differs in the broader green midstrip of its calyx-lobes; but this is 
admittedly not a very convincing distinction. Unfortunately, no seeds 
of P. asperulatus have been seen; these might possibly furnish additional 
distinguishing characters. For the present, one can only conclude that 
P. asperulatus represents an entity closely related to both P. debilis and 
P. fraternus, but that its exact affinity cannot be determined at this time. 

In the original publication of P. fraternus it was remarked that the 
species was rather closely related to P. amarus. Although that statement 
is correct as far as it goes, it should be made clear that the closest relative 
of P. fraternus is P. debilis. Typical specimens of the two differ so strongly 
in aspect (due to the more angled stems and narrower leaves of P. debilis) 
that on casual inspection the two species may appear to be very distinct. 
However, P. debilis proves to be so variable with respect to both angularity 
of stem and leaf shape that vegetative distinctions alone are insufficient to 
distinguish the two species. The very similar male flowers are so small 
that it is impossible to tell if any significant size differences exist; and the 
seeds appear almost identical. The only sure mark of distinction, there- 
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fore, lies in the female flowers; and here, too, the size of the floral parts is 
so small that measurement with a conventional binocular microscope is 
too inexact to reveal significant differences. Fortunately, certain qualita- 
tive characters are readily visible under low magnification: the disk of the 
female flower of P. fraternus is always deeply dissected into irregular seg- 
ments, and the short styles are erect or at least ascending at a 45° angle, 
while the style-branches are very short and blunt. In contrast, the disk 
of the female flower of P. debilis is a shallow cup with a continuous rim 
which is merely angled or at most shallowly lobed; and the styles are 
appressed to the ovary (at least at the tips) and much more deeply parted. 
The erect vs. appressed character of the styles of the two species may be 
observed even in young buds, so that here it is not a feature which be- 
comes highly modified during ontogeny (as is the case in some other 
species). 

Although these characters of the female flower appear to be constant, so 
that they will serve dependably to separate the two species, it must be 
confessed that in the majority of features the two are extremely similar. 
It is possible that a future study, based on the examination of many more 
specimens from India than have been available here, may demonstrate 
that the two taxa should be considered subspecies of a single variable 
species (which might also include such forms as P. asperulatus). Support- 
ing this possibility is the fact that specimens more or less intermediate 
between P. fraternus and P. debilis have been observed. One of these is 
the Griffith collection from “Bengal Presidency” cited above, which has 
vegetative features much as in P. debilis but which in floral characters 
agrees with P. fraternus. On the basis of the specimens cited and others. 
examined at Kew (not referred to in the writing of the description), it 
appears that P. fraternus occupies a range chiefly in West Pakistan (Indus 
River valley) and northwestern India (Punjab and United Provinces), 
while P. dedilis is mainly distributed from Bombay and Madras south to 
Ceylon, and also in Sikkim and Bhutan. Only in Bengal is it clear that 
the two come together, and it is here that the intermediate specimen 
occurs. This gives the impression of two allopatric subspecies of a single 
species which interbreed where brought together; but at present the docu- 
mentation for this possibility is so slight that it appears most practical 
to retain P. debilis and P. fraternus, at least provisionally, as distinct 
species. 

Phyllanthus fraternus has also been introduced into Africa, on the basis 
of at least one specimen examined (Senegal, Perrottet 755 [G]); and 
Hutchinson’s description of “P. niruri” appears to be based mainly on the 
present species, although it has not been possible to check any of the 
other specimens cited. In the later treatment by Hutchinson & Dalziel 
(FI. W. Trop. Afr. 1: 290-291. 1928) P. fraternus still appears as “P. 
niruri.” In most of the tropics, however, P. fraternus is very much less 
common than P. amarus and so far has not been reported from South 
America, eastern Asia, or the Pacific Islands. 
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20. Phyllanthus amarus Schum. & Thonn. Kongl. Danske Vidensk. 
Selsk. Skr. 4: 195-196. 1829. (PLATE XIX, figs. I-K). 


Fruticulus capsularis, hexapetalis &c. Pluk. Phytogr. 3: pl. 183, fig. 5. 1692. 

Phyllanthus urinaria sensu L. Sp. Pl. 982. 1753; ex p. (excl. typ.). 

Phyllanthus niruri sensu Sw. Obs. Bot. 354-355. 1791 (ex p.). 

Phyllanthus swarzii Kostel. Allgem. Med. Pharm. Fl. 1771. 1836. 

Phyllanthus niruri B genuinus Muell. Arg. in DC. Prodr. 15(2): 406. 1866. 
Non P. niruri L. 

Phyllanthus nanus Hook. f. Fl. Br. Ind. 5: 298. 1887. 


Erect annual herb (sometimes slightly woody at the base) 1-5 dm. high, 
the main stem simple or branched, smooth, terete, stramineous or brown- 
ish, c. 1.5-2 mm. thick; internodes mostly 1-3 cm. long. Cataphylls: 
stipules broadly deltoid, 1.3-2.1 mm. long, 0.6-1 mm. broad, acuminate, 
entire, scarious, brownish; blade subulate, acuminate, c. 1-1.5 mm. long. 
Deciduous branchlets 4-12 cm. long, c. 0.4-0.5 mm. thick, subterete 
(never winged or sharply angled), smooth or sometimes slightly scabri- 
dulous in the first internode, with c. 15-30 leaves; first internode 5-14 
mm. long, median internodes c. 2-3 mm. long. Leaves: stipules ovate- 
lanceolate or lanceolate, 0.8-1.3 mm. long, 0.2-0.4 mm. broad, acuminate 
(often attenuately so), scarious except for the narrow yellowish-green 
midstrip, entire. Petioles 0.3-0.5 mm. long. Leaf-blades membranous or 
somewhat thickened, usually elliptic-oblong (sometimes somewhat obo- 
vate), mostly 5-11 mm. long and 3-6 mm. broad, obtuse or rounded and 
often apiculate at the tip, obtuse or rounded and sometimes slightly in- 
equilateral at the base; above bright green, the midrib raised, the laterals 
invisible; beneath greyish or glaucous, the midrib and laterals (c. 4 or 5 
on a side) raised and conspicuous, the tertiary veinlets forming a delicate 
reticulum or sometimes obscure; margins plane, not especially thickened, 
smooth or obscurely and minutely roughened. 

Monoecious; proximal (1—) 2 axils with unisexual cymules of (1—) 2 
male flowers, all succeeding axils with bisexual cymules, each consisting 
of one male and one female flower. 

Male flower: pedicel 0.6—-1.3 mm. long. Calyx-lobes 5 (very rarely 6), 
subequal, ovate or elliptic, 0.3-0.6 mm. long, 0.2—0.55 mm. broad, abruptly 
acute, herbaceous with broad scarious margins, the midrib unbranched. 
Disk-segments 5, orbicular, c. 0.1 mm. in diameter, entire, not glandular. 
Stamens 3 (rarely 2); filaments completely connate into a column 0.2-0.3 
mm. high; anthers sessile atop the column, one often reduced to a single 
anther-sac (or sometimes only 2 functional anthers present), 0.2-0.3 mm. 
broad; anther-sacs divergent, the silts completely confluent, dehiscing 
obliquely to less commonly horizontally; pollen grains finely reticulate, 
19-23 » long, 16-21 » broad. 

Female flower: pedicel c. 0.6-0.75 mm. in anthesis, becoming (1—) 
1.2-1.7 (—2) mm. long, terete or somewhat angled, smooth, olivaceous. 
Calyx-lobes 5 (very rarely 6), obovate-oblong, becoming (0.75—) 0.9-1.1 
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mm. long and (0.25—-) 0.4-0.6 mm. broad, acute, herbaceous with rather 
broad yellowish-white scarious margins (the green midstrip c. 1/3 the 
breadth of the calyx-lobe), the midrib unbranched. Disk flat, deeply 
5-lobed, sometimes with 1 or more small extra lobes, otherwise entire, not 
glandular. Styles free, erect or ascending (later becoming more or less 
spreading), c. 0.1-0.15 mm. long, very shallowly bifid, the lobes blunt. 

Capsule oblate, obtusely trigonous, (1.8—) 1.9-2.1 mm. in diameter, 
smooth, stramineous, the veins almost or completely invisible. Seeds 
sharply trigonous, light brown, 0.9-1 mm. long, 0.7—-0.8 mm. radially and 
tangentially, with 5 or 6 straight parallel longitudinal ribs on the back 
(these rarely or never anastomosing), minutely transversely striate with 
hygroscopic cells which project as hyaline setae with a pronounced notch- 
ing of the lumen. 

Collected flowering and fruiting throughout the year. 


Type: Africa, Guinea, Schumacher & Thonning (C, HOLOTYPE, not 
seen; K, type fragment and sketches). 


DISTRIBUTION: native to America, now a circumtropical weed. It being 
impracticable to cite all the specimens examined of this ubiquitous species 
(which probably occurs on all the islands of the West Indies), only the 
following representative collections are listed. 


BERMUDA: Brown & Britton 369 (F, GH, NY, US). BAHAMAS: Castle 
Island, Wilson 7802 (F, GH, MO, NY). CUBA: Santiago de las Vegas, Wilson 
1075 (F, GH, L, MO, NY, P, US). JAMAICA: Hope Gardens, Harris 12136 
(C, F, GH, JAM, NY, P, US). HAITI: Gros Morne, Leonard 9803 (US). 
DOMINICAN REPUBLIC: Paraiso, Fuertes 1004 (F, GH, NY, P, US). 
PUERTO RICO: Santurce, Heller 6406 (F, GH, NY, P, US). ST. THOMAS: 
Wydler 76bis (F, NY). ST. CROIX: Ricksecker 132 (GH, NY, US). ST. 
MARTIN: Rijgersmaa (S). ST. BARTHELEMY: von Goes (S). GUADE- 
LOUPE: Duss 2447 (NY). DOMINICA: W. & B. Hodge 3038 (GH). MAR- 
TINIQUE: Sieber Herb. Mart. Suppl. 3 (F). ST. VINCENT: Morton 5156 
(US). GRENADINES: Carriacou, Howard 10871 (GH). GRENADA: Broad- 
way 4437 (BR). TOBAGO: Broadway 3064 (F, GH, L, P). TRINIDAD: Baker 
(TRIN 14789). 


Although it is doubtless the commonest species in the genus, P. amarus 
has been poorly understood up to the present. Linnaeus initiated much 
of the confusion by listing Plukenet’s reference to P. amarus in the syn- 
onymy of P. niruri, although he filed his only specimen of the former with 
P. urinaria (in the Linnaean Herbarium). Swartz (Obs. Bot. 355. 1791) 
unfortunately completed the confusion by confounding P. amarus and two 
other species (neither of them Linnaeus’s plant!) under “P. niruri” and 
observing that the Linnaean species appeared to have been introduced into 
Jamaica from the East Indies. Baillon (Adansonia 2: 18. 1861) definitely 
regarded P. niruri as an “East Indian” species; but his concept, to judge 
from the specimens he cited, was based on a mixture of P. amarus and 
P. stipulatus. Mueller stabilized the situation by equating P. amarus with 
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the typical variety (genuinus) of his polytypic P. niruri, and as a result 
the specimens of P. amarus from America and Asia have been 100 percent 
misidentified. Further details of the nomenclatural history have been re- 
viewed previously (Jour. Arnold Arb. 37: 6-8. 1956) and need not be 
repeated here. 

Although superficially P. amarus resembles many other species in sect. 
Phyllanthus, it is taxonomically rather isolated and can always be identi- 
fied even from fragmentary herbarium specimens. Its best distinguishing 
feature is the inflorescence of bisexual rather than unisexual cymules; but 
in addition, the pentamerous calyx with acute lobes, the very short erect 
styles, and the usually 5-lobed female disk together make it easy (at least 
with the use of a lens) to distinguish P. amarus from such apparently 
similar plants as P. stipulatus or P. fraternus. The seeds of P. amarus, 
however, are very similar to those of P. fraternus, which in a number of 
ways appears to be rather closely related to the present species. 

The closest relative of P. amarus, however, is undoubtedly P. abnormis 
Baill. of the southern United States, which is the only other species in the 
subsection with bisexual cymules. The two resemble one another in so 
many respects that they are obviously intimately related, although P. 
abnormis is unquestionably distinct by virtue of its larger capsule, peren- 
nial habit, and 4-merous male calyx. This close affinity with P. abnormis 
is incidentally perhaps the best evidence that P. amarus is a natively 
American species, which probably originated somewhere in the Caribbean 
area before it began its highly successful peregrinations in the footsteps 
of man. 


21. Phyllanthus stipulatus (Raf.) Webster, Contr. Gray Herb. 176: 
Hoe 1955: (PLATE XIX, figs, L-M). 


Phyllanthus niruri sensu Sw. Obs. Bot. 354-355. 1791 (ex p.). 
Moeroris stipulata Raf. Sylva Tellur. 91-92. 1838. 
Phyllanthus diffusus Klotzsch, Bot. Voy. Herald 105. 1853. 
Phyllanthus hoffmannseggit Muell. Arg. Linnaea 32: 45. 1863. 
Phyllanthus diffusus a genuinus Muell. Arg. in DC. Prodr. 15(2): 409-410. 
Phyllanthus aquaticus Wright, Anal. Acad. Ci. Habana 7: 110. 1870. 
1866. 
Diasperus diffusus (Kl. “em.”) O. Ktze. Rev. Gen. 2: 599. 1891. 


Erect annual herb, usually with a single sparsely to copiously branching 
main stem 2—5 (—10) dm. high and 1-2 (-4) mm. thick, sometimes spongy 
or bladdery at base (when plant grows in water), above light brown, 
smooth, terete; internodes (0.5—) 1.5-5 (-6) cm. long. Cataphylls: 
stipules triangular, (0.6-) 0.7-1 mm. long, (0.3-) 0.4-0.6 mm. broad, 
acuminate, not auriculate at base (or at most obscurely so), entire, light 
reddish-brown becoming darker, but remaining thin and scarious; blade 
linear-lanceolate, acuminate, 0.5—0.9 mm. long, 0.1-0.3 mm. broad. Decid- 
uous branchlets (1-) 2-6 (-9) cm. long, light brown, often reddish- 
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tinged, smooth or scabridulous, more or less terete, with (12-) 15-30 
(-35) leaves; first internode 2.5-13 mm. long, internodes between male 
flowers 1-2.7 mm. long, between female flowers 1.3-3 mm. long. Leaves: 
stipules lanceolate, (0.5—) 0.7-1 mm. long, (0.1—) 0.2-0.3 mm. broad, 
acuminate-attenuate, entire, reddish-brown, scarious. Petioles 0.4—0.6 
mm. long. Leaf-blades membranous to chartaceous, smooth or minutely 
scabridulous on one or both sides, mostly oblong-elliptic but sometimes 
ovate or suborbicular, (2.5—) 3-10 (—13) mm. long, 2-4 (—6) mm. broad, 
obtuse or rounded to nearly truncate at the tip, obtuse or rounded at the 
base, not oblique or scarcely so; above bright green, midrib raised in 
lower half, running obscurely to the tip, the laterals obscure; beneath 
pale, the midrib raised, the laterals (4-6 on a side) rather conspicuous, 
the reticulum of tertiary veinlets evident to obscure; margins smooth, 
not especially thickened, often reddish-tinged. 

Monoecious; proximal (0—), 2-8 axils barren; succeeding (2—) 3-7 
(-9) axils with monochasial cymules of 3-5 (—10) male flowers; distal 
axils with solitary female flowers. 

Male flower: pedicel 0.4—0.7 mm. long. Calyx-lobes 5 (rarely 4 or 6), 
obovate or broadly elliptic to orbicular, (0.5—) 0.6-0.9 mm. long and 
about as broad, rounded at the tip, entire, pale yellowish, scarious except 
for the unbranched midrib. Disk-segments 5 (rarely 6), elliptic to orbicu- 
lar, entire or crenulate-lobate, sometimes conspicuously glandular, c. 0.1- 
0.2 mm. across. Stamens 3 (rarely 2); filaments completely connate into 
a column c. 0.25—0.35 mm. high; anthers sessile atop the column, ascend- 
ing, c. 0.2-0.25 mm. broad; anther-sacs divergent, the slits apically con- 
fluent, dehiscing more or less horizontally; pollen grains finely reticulate, 
20-24 pw long, 17-21 p» broad. 

Female flower: pedicel becoming 1.5—2.5 mm. long, olivaceous, minutely 
scabridulous or nearly smooth, terete below, somewhat angular above. 
Calyx-lobes 5, obovate, in flower c. 0.8-1.2 mm. long, in fruit becoming 
(1.2—) 1.4-1.8 (-2) mm. long and 0.8-1.3 (—1.5) mm. broad, obtuse or 
rounded at the tip, olivaceous with broad whitish scarious margins, the 
more or less dorsally carinate midrib unbranched. Disk patelliform and 
obscurely 5-angled or variously lobed, sometimes markedly asymmetric. 
Styles separate, ascending or spreading, 0.2-0.3 mm. long, bifid, the 
branches recurved, subcapitate at the tips. 

Capsule c. 2.4-2.5 mm. in diameter, obscurely rugulose above, strami- 
neous, the veins completely obscure. Seeds sharply trigonous, 1.1-1.3 mm. 
long, 0.8-0.9 mm. radially and tangentially, light brown, with c. 10-12 
subpaired very delicate longitudinal striae (these often completely ob- 
scure), transversely banded with clavate hygroscopic epidermal cells. 

Collected throughout the year. 


Type: Jamaica, Swartz (S, HOLOTYPE). The typification of this species, 
which formed a portion of Swartz’s concept of P. niruri, has been discussed 
in detail elsewhere (Jour. Arnold Arb. 37:9. 1956). 
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DIsTRIBUTION: widespread in tropical America, usually in moist habi- 
tats and sometimes growing in shallow water (Map IX). 


CUBA. Pinar vet Rio: Pinar del Rio City, road to Matea Sanchez, Ekman 
17855 (NY, S); Santa Cruz de los Pinos, in savannas, Ekman 17696 (S); “a la 
orilla de lagunas cerca de Pinar del Rio” [ex Sauvalle], Wright 3683 (F, GH, NY, 
P, S, US); type collection of P. aguaticus Wright). Ista pe Pinos: Santa Bar- 
bara, Westport, Ekman 12070 (S); road to San Francisco de las Piedras, Killip 
45238 (GH); Salta Mamey, Killip 45276 (GH); San Pedro and vicinity, Britton 
& Wilson 15437 (F, MO, NY, US). 


JAMAICA: without exact locality, Swartz (S, HoLoTYPE). St. ELIZABETH: 
Cornwall, shallow water in pond, Harris 12555 (GH, JAM, MO, NY, US). 
CLARENDON: Hollis’s Savanna, 2,400 ft. alt., Harris 12224 (F, NY, P). St. 
CATHERINE: boggy pond, 2 miles southwest of Ewarton, Proctor 6177 (A). 

HAITI. Arrrsonite: St.-Michel de l’Atalaye, savannas toward Maissade, 
Ekman H9406 (S). 

DOMINICAN REPUBLIC. SamanA: Peninsula Samana, Samana, road to 
Rio San Juan, Ekman H14836 (S); Peninsula Samana, Sanchez, along the rail- 
road in the Gran Estero, Ekman H14721 (S). La VecA: Loma del Oro, cerca de 
Hatillo, alt. 240 m., Jiménez 2697 (US). Truyjrtto: Villa Altagracia, Ekman 
H11220 (A, S); savanna land between Bayaguana and Guerra, R. A. & E. S. 
Howard 9895 (GH). Santo Domrinco: Llano Costero, Cuenca, Ekman H10093 
(S).. 

PUERTO RICO: without specific locality, Ridley (G), Herb. Ventenat (G). 
AGUADILLA: near Lares, Underwood & Griggs (NY). GUAYAMA: mountain be- 
tween Guayama and Cayey, alt. 700-900 m., Britton, Britton, & Brown 6359 
(NY). Mayacuez: Cabo Rojo, Sintenis 775 ex p. (GH); Mayaguez, Stevens 
2516 (NY). San Juan: Luquillo, Bayamon, Otero 523 (A, MO); University 
Farm, Rio Piedras, Dale (MICH); near Bayamon, Underwood & Griggs 874 
(NY). 

LESSER ANTILLES. Montserrat: near the lake of the mountains, alt. c. 
1200 ft., Shafer 179 (NY). GuaDELouPE: Dugommier (Gourbeyre), Stehlé 
1028 (NY); Basse-Terre, Duss 214 (P); Plonel, Rodriguez 3896 (P). Martt- 
NIQUE: Saint-Pierre, Parnasse, Macouba, Marigot, Duss 46 (NY); quartier du 
Lamentin, Plée (P). St. VINCENT: 1826, Parker (P). TRINIDAD: without local- 
ity, Finlay (TRIN 2462); Piarco Savanna, Baker (TRIN 14855), Warming 829 
(C), H. Wright P-10 (TRIN). 

Phyllanthus stipulatus is a plant of predominantly moist habitats, and 
it often grows in shallow water in swamps, where it may develop aeren- 
chyma prominently at the base of the stem. Its relatively narrow habitat 
preference explains the spottiness of its distribution as compared to the 
more nearly ubiquitous P. amarus of this same subsection. It has often 
been confused with P. niruri and P. amarus; but the first may be easily 
distinguished by its inequilateral leaves, narrower stipules, and verru- 
culose seeds, while the latter is always recognizable by its bisexual 
cymules and narrower acute calyx-lobes. The species in the West Indies 
most closely related to P. stipulatus is undoubtedly P. caribaeus, which, 
however, differs in its partially united filaments and peculiar female disk. 
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Phyllanthus microphyllus H.B.K., of South America, is also similar but 
differs among other respects in being dioecious. 

It is interesting that one of the species most similar to P. stipulatus is 
P. nigericus Brenan, recently (Kew Bull. 1950: 215) described from tropi- 
cal West Africa. This species, to judge from the description, is exceedingly 
similar to P. stipulatus in almost all morphological details except for its 
9-lobed female disk and longer fruiting calyx-lobes. Its habitat preference, 
as cited for the type collection, is also like that of P. stipulatus. This close 
relationship between an American and African species, which is paralleled 
elsewhere in sect. Phyllanthus, presents an interesting and as yet uneluci- 
dated phytogeographic problem. 

In contrast to such wide-ranging American species as P. caroliniensis 
and P. niruri, P. stipulatus exhibits little, if any, geographic variation. The 
variations which do occur, such as the production of 2 stamens instead of 
3 or nearly orbicular leaves instead of elliptical ones, appear to have a 
purely random distribution throughout the range of the species. Mueller 
(DC. Prodr. 15[2]: 410. 1866) distinguished a narrow-leaved var. ob- 
longifolius, from South America, but this appears to be specifically distinct 
and identical with the plant he later (FI. Bras. 11[2]: 54. 1873) de- 
scribed as P. minutulus. It seems unlikely that any subspecific entities 
will ever be distinguished within P. stipulatus. 


22. Phyllanthus caribaeus Urb. Symb. Ant. 5: 382-383. 1908. 
(PLATE XIX, figs. N-O). 


Slender erect annual herb; primary stem simple, 1-3.5 dm. high, 0.5-2 
mm. thick, stramineous or pale brown, smooth, terete; internodes mostly 
2-4 cm. long. Cataphylls: stipules lanceolate, mostly 0.6—-0.9 mm. long and 
0.3-0.35 mm. broad, acuminate, scarious, entire, not auriculate at base, 
reddish-brown; blade linear-lanceolate, 0.5-0.8 mm. long. Deciduous 
branchlets (2—) 3-7 cm. long, 0.15-0.25 (—0.3) mm. thick, light brown, 
smooth or minutely scabridulous, terete or obtusely angled, with mostly 
15-30 leaves; first internode 5-12 (—15) mm. long, median internodes 
1-2 (—2.5) mm. long. Leaves: stipules lanceolate, (0.5—) 0.7-0.8 (—1) 
mm. long, c. 0.2-0.25 mm. broad, attenuate-acuminate, entire, reddish- 
brown with very narrow whitish edges, scarious. Petioles 0.3-0.4 mm. 
long. Leaf-blades membranous, minutely scabridulous on both sides, 
mostly ovate-oblong but sometimes elliptic (usually narrowed from be- 
low the middle to the tip), 4-8 mm. long, 2-3.3 mm. broad, obtuse at 
the tip, obtuse or truncate-rounded at the base; above bright green, the 
nerves rather obscure; beneath paler, the midrib prominent, the laterals 
(c. 4 or 5 on a side) quite evident, the tertiary veinlets forming a delicate 
reticulum; margins smooth or minutely roughened, scarcely if at all 
thickened, plane, sometimes reddish-tinged. 

Monoecious; proximal (2—) 3-7 (—9) nodes barren, succeeding 4-6 (-8) 
nodes with bracteolate cymules of up to 4 or 5 successively maturing male 
flowers, distal nodes with solitary female flowers. 
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Male flower: pedicel c. 0.3-0.8 mm. long. Calyx-lobes 5, suborbicular or 
broader than long, 0.4-0.5 mm. long, 0.4-0.6 mm. broad, obtusely rounded 
to nearly truncate at the tip, entire, membranous, yellowish-white, the 
midrib unbranched. Disk-segments 5, cuneate or nearly round, 0.15-0.2 
mm, across, glandular-crenate. Stamens 3, filaments c. 0.2-0.25 mm. long, 
united in the lower half into a slender column; anthers c. 0.1-0.15 mm. 
long, 0.15—-0.2 mm. broad; anther-sacs divaricate, the slits apically con- 
fluent, dehiscing horizontally or nearly so; pollen grains finely reticulate, 
20-22 » long, 17-20 » broad. 

Female flower: pedicel becoming 1.5—2 mm. long, stramineous, minutely 
scabridulous or nearly smooth, terete below, angular and broader above. 
Calyx-lobes 5, oblong to obovate, somewhat unequal, c. 1-1.2 mm. long 
at anthesis, becoming 1.2—1.4 (—1.6) mm. long and 0.6-0.9 mm. broad in 
fruit, obtuse at the tip, entire, olivaceous in the middle with very broad 
whitish scarious margins, the midrib not evidently branched. Disk dis- 
sected into 3 erect narrowly linear somewhat unequal segments (the larg- 
est one often bifid or rarely double) c. 0.3-0.5 mm. long, these later spread- 
ing. Styles free, spreading or ascending, c. 0.25 mm. long, bifid, the 
branches spreading, the tips slightly thickened. 

Capsule c. 2 mm. in diameter, stramineous, obscurely rugulose above, 
the veins completely obscure. Seeds yellowish-brown, 0.9-0.95 mm. long, 
0.7-0.75 mm. radially and tangentially, with c. 10 very delicate longitu- 
dinal striae and many fine transverse bars. 

Collected in flower and fruit September through March. 


Type: Tobago, Eggers 5733 (F, LEcToTYPE; NY, Isotype). This 
Eggers collection is hereby designated as the lectotype, since Urban failed 
to make any distinction among the six collections he cited. 


DISTRIBUTION: apparently endemic to the Lesser Antilles and Trinidad, 
but possibly to be discovered in South America (Map IX). 


LESSER ANTILLES. Dominica: Lisdara, pastureland weed, Hodge 2425 
(GH). Sr. Vincent: open places, fields, &c., H. H. & G. W. Smith 515 ex p. 
(NY, mixed with P. amarus). GRENADA: banks of the main road, Animas, Broad- 
way (F; NY, mixed with P. urinaria); cultivated ground, Grenville, Hunnewell 
19477 (GH). Tosaco: Cradley, Eggers 5733 (F, Lectotype; NY, ISOTYPE); 
northside road, King’s Bay to Charlotteville, Freeman & Williams (TRIN 
11387). 

TRINIDAD: without specific locality, Wullschlaegel 1073 ex p. (W, mixed 
with P. stipulatus); Aripo Savanna, Broadway 6489 (M, T, NY); Cascade, St. 
Ann’s, on banks in shade, Broadway 5124 (F, G, MO, NY); Long Stretch, Broad- 
way 6545 (MO, S); Maracas, road to the bay, south, Broadway 6756 (F, MO, 
S); Morne Bleu, Arima, Freeman (TRIN 9566). 


This species is closely related to P. stipulatus and at first glance may 
appear to be merely a slender form of that species. The leaves, however, 
tend to be more pointed, tapering the entire length from base to apex, 
whereas they are usually elliptic or oblong in P. stipulatus. Furthermore, 


320 JOURNAL OF THE ARNOLD ARBORETUM [VvoL. xxxvmi 


P. caribaeus is well distinguished by its only partially connate filaments, 
peculiar female disk, and smaller seeds. Consequently, there can be little 
doubt that P. caribaeus merits specific rank despite its obviously very 
near relationship to P. stipulatus. It would be of considerable interest 
to study the two species in the field in St. Vincent or Trinidad, where 
they occur sympatrically, to determine what differences — if any — they 
show in habitat preference. 


23. Phyllanthus procerus Wright, Anal. Acad. Ci. Habana 7: 149. 
1870. (PLATE XIX, figs, P-R). 


Slender to robust annual herb, usually with a single subsimple primary 
stem 1—7.5 dm. high, 0.5-1.5 mm. thick, light brown, smooth, terete, 
slightly channeled; internodes 1-9 cm. long (usually at least one or more 
as much as 2.5 cm. long). Cataphylls: stipules ovate-triangular, 0.6-1.5 
mm. long, 0.4-0.8 mm. broad, acuminate, truncate or with a small usually 
poorly developed auricle at base, entire or obscurely toothed, pale pinkish- 
brown becoming reddish or dark brown, remaining scarious (never black- 
ish and indurate); blade linear-lanceolate, acuminate, 0.5—-1 mm. long. 
Deciduous branchlets (3—) 5-15 (—20) cm. long, 0.3-0.45 mm. thick, 
olivaceous, smooth, terete or obscurely angled, with (20—) 30-60 leaves; 
first internode (2—) 3.5-11 mm. long, median internodes 1-3 mm. long. 
Leaves: stipules narrowly ovate-lanceolate, 0.5—1 mm. long, 0.15—0.3 mm. 
broad, acuminate, entire, brownish or pinkish with narrow whitish or yel- 
lowish margins. Petioles 0.2-0.4 mm. long. Leaf-blades membranous, linear 
to narrowly elliptic or ovate-oblong, (3—) 4-7 mm. long, 1—-1.8 mm. broad, 
obtuse or rounded and more or less apiculate at the tip, obtuse at the base; 
above olivaceous, smooth, the midrib plane, the laterals completely ob- 
scure; beneath paler, smooth, the midrib proximally raised, the laterals (4 
or 5 on a side) inconspicuous or obsolete; margins slightly thickened, 
smooth or obscurely roughened, sometimes slightly reddish-tinged. 

Monoecious; proximal (O—) 4-18 (—30) nodes barren; succeeding (3-) 
10-25 (-—36) with racemiform cymules of 3-8 male flowers, the cymule 
axis c. 0.5 mm. (rarely to 0.75 mm.) long; distal nodes with solitary female 
flowers. 

Male flower: pedicel 0.3-0.8 mm. long. Calyx-lobes 5, subequal, sub- 
orbicular to broadly obovate or obcordate, often broader than long, c. 0.5— 
0.7 mm. long and broad, rounded or emarginate at the tip, yellowish-white, 
the median area poorly demarcated from the broad scarious subhyaline 
margins, the midrib unbranched. Disk-segments 5, cuneate to orbicular, 
0.15—0.2 mm. across, smooth, entire, not evidently glandular. Stamens 
usually 2, occasionally 3 but then the third anther usually reduced; fila- 
ments completely united into a column 0.2-0.25 mm. high; anthers sessile 
atop the column, more or less fused back-to-back by the connectives, c. 
0.15—0.2 mm. long, 0.3-0.4 mm. broad; anther-sacs divergent, dehiscing 
horizontally, the slits apically confluent (and the slits of both anthers 
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sometimes becoming confluent); pollen grains finely reticulate, 28-32 p 
long, 25-27 broad. 

Female flower: pedicel becoming 1.2—1.8 (—2) long, olivaceous, smooth, 
subterete, gradually dilated from the base upwards. Calyx-lobes 5, ovate 
to suborbicular at anthesis, in fruit becoming elliptic or obovate and 0.75- 
1 mm. long, 0.7-1 mm. broad, obtuse or rounded at the tip (sometimes 
acute in fruit), olivaceous with usually broad whitish scarious margins, 
the midrib unbranched. Disk obtusely (or less commonly, acutely) shal- 
lowly or deeply 5-lobed, smooth, rather thin. Styles free, horizontal or 
somewhat ascending, c. 0.15 mm. long, bifid c. %4 their length, the branches 
bent at a right angle and unequally thickened so that each style resembles 
the arm of a Maltese cross. 

Capsule oblate, 2.3-2.5 mm. in diameter, light yellowish-brown, ob- 
scurely rugulose at the top, the veins not visible. Seeds (1.1-) 1.2-1.3 


@ P. PROCERUS 
@® P. MICRANTHUS 


@ P. MAESTRENSIS 
@® P. DIMORPHUS 


Maps XI and XII. Distribution of some species of sect. Phyllanthus in Cuba. 


(—1.35) mm. long, 0.9-1.05 mm. radially, 0.8-1.05 mm. tangentially, fus- 
cous (when mature), with c. 11-13 very tenuous subpaired longitudinal 
striae and many transverse striae (of not or scarcely hygroscopic cells) on 
the back, the intersections of longitudinal and transverse striae often dark- 
ened to give a banded effect. 

Collected in flower and fruit throughout the year. 


Type: Cuba, Pinar del Rio, Wright 3684 ex p. (GH, LEcToTyPE; NY, 
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P, S, US, 1soryprs). This collection consists of a mixture of P. procerus 
and P. maestrensis. However, since Wright’s description of the flowers 
clearly does not apply to the latter element, which has introrse anthers, the 
name P. procerus must be associated with the other plant, which has been 
described above. 


DISTRIBUTION: endemic to Cuba, usually occurring in savannas (Map 
XI). 


CUBA. Pinar DEL Rfo: Bafios San Vicente, Britton et al. 7483 (NY); among 
tall grasses in thickets surrounded by pine woods, Pinar del Rio, Wright 3684 
(GH, Lectotype; NY, P, S, US, 1sotypes; data ex S); Colpothrinax savanna, 
Herradura, Britton et al. 6465 (NY); Herradura to Paso Real, savanna, Shafer 
11747 (NY); San Gabriel to Pinal de la Catalina, sandy pineland, Shafer 11852 
(MO, NY); between Candelaria and Artemisa, Wilson 1733 (NY); San Isidro, 
along arroyo, Britton et al. 13961 (NY). Ista DE Pinos: sabanas between Santa 
Barbara and Mina de Oro, Killip 42789 (US); sabanas, Nueva Gerona, Curtiss 
(NY), Killip 42547 (US); Nueva Gerona, Loma Vista, Ekman 12372 (S); ditch 
along road, San Francisco de las Piedras, Killip 42789 (US); fields, Finca Mamey, 
headwaters of Rio Casas, Killip 44705 (US); woods at base of Sierra de Cabal- 
los, near Presidio, Killip 44534 (US); San Pedro, river woods, Britton et al. 
14457 (NY); sabanas near southeast corner of Cerro Daguilla, Killip 43952 
(US); field near pond, San Juan, Killip 45332 (GH). HasBana: Punta Brava, 
Baker & O’Donovan 3999 (NY). Matanzas: Tetas de Camarioca, serpentine 
barren, Britton et al. 14059 (NY, US); Jaguey Grande, pastures, Ekman 16967 
(S). Las Vrttas: serpentine barrens near Santa Clara, Britton et al. 6114 (F, 
NY), Webster 4173 (GH, MICH); Lomas de Banao, Luna 90 (NY); Placetas 
del Sur, palm barren, Leon & Roca 8163 (NY); wet savannas, La Sierpe, south 
of Sancti Spiritus, Alain 1562 (MICH). Camacury: savannas near Cama- 
guey, Britton et al. 13127 (NY). ORIENTE: roadside 8 km. west of Holguin, 
Jervis 1961 (MICH); savanna, Hato del Medio, 23 Aug. 1860, Wright 1936 
‘(GH); Sierra de Nipe, Pinar de Mayari, Carabia 3807 (NY); in charrascales 
prope Rio Pilote, Ekman 2164 (S); open grass-covered places in pinelands near 
Rio Piedra, Ekman 1835 (S); open pines near Bandera trail, Shafer 3245 (NY); 
San Andrés [near Monte Verde], margin of rivulets, Wright (W, probably 
Wright 1675); banks of Pinal Creek, Monte Verde, Wright 1675 ex p. (GH); 
without definite locality, Wright “420” (GOET), Wright (S; these two collec- 
tions representing either Wright 1936 or 1675). 


This common species of savannas throughout Cuba is doubtlessly closely 
related to P. micranthus, to which it has been referred by Urban (Repert. 
Sp. Nov. 13: 452. 1914) and Alain (Fl. Cuba 3: 58. 1953). However, it 
appears to be sufficiently distinct by virtue of its peculiar stylar configura- 
tion and its smaller and broader male calyx-lobes. The anthers are defi- 
nitely connate at their bases in P. procerus, and occasionally the slits of 
the two anthers become confluent so that the androecium approaches the 
synandrial condition of P. dimorphus; in P. micranthus, on the other hand, 
the anthers are discrete. 

Also related to P. procerus is P. maestrensis, which unlike P. micranthus 
has a sympatric distribution in Pinar del Rio; it has already been noted 
that Wright himself apparently gathered the two species together when he 
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made the type collection of P. procerus. Phyllanthus maestrensis differs 
from P. procerus in its larger male flowers with introrse stamens, larger 
leaves, and indurate cataphyllary stipules. 


24. Phyllanthus fadyenii Urb. Symb. Ant. 6: 13. 1909; Fawc. & 


Rend. Fl. Jam. 4:255. 1920. (PLATE XXII, fig. A). 
Phyllanthus orbicularis sensu Griseb. Fl. Br. W. Ind. 34. 1859; non P. orbic- 
ularis H. B. K. 


Apparently a subshrub or woody herb, glabrous; branches terete, 1-3 
mm. thick, furrowed, smooth, or the bark somewhat cracking, greyish or 
dark brown. Cataphylls: stipules lanceolate, 1.5-1.8 mm. long, 0.6—0.7 
mm. broad, acuminate, entire, not auriculate at the base, dark reddish- 
brown, becoming more or less persistent; blade linear-lanceolate, 1—1.5 
mm. long, less than 0.3 mm. broad, acuminate. Deciduous branchlets 
(0.5—) 1-1.5 cm. long, 0.25—0.3 mm. thick, terete, smooth, reddish-brown, 
with (7—) 10-15 nodes; first internode c. 1.5—2.5 mm. long, median inter- 
nodes 0.5—1.2 mm. long. Leaves: stipules linear-lanceolate, those of 
each pair slightly unequal, 1.1-1.3 mm. long, 0.2-0.3 mm. broad, acumi- 
nate (or sometimes bluntish), reddish-brown, firm, persistent. Petiole 
0.2-0.3 (—0.4) mm. long. Leaf-blades firm but hardly coriaceous, broadly 
oblong or ovate, 4-5.5 mm. long, 2.5-4 mm. broad, rounded or obtuse at 
the tip, emarginate-cordate at the base; above olivaceous, the midrib 
plane, the laterals obsolete or invisible; beneath brownish, the midrib 
scarcely raised, the laterals (c. 4 or 5 on a side) conspicuous, straight, 
only slightly anastomosing; margins somewhat thickened, deeply reddish- 
tinged, plane. 

Monoecious; flowers apparently solitary or paired, the male and female 
flowers at separate axils. 

Male flower: pedicel less than 1 mm. long. Calyx-lobes 5, subequal, 
broadly obovate or suborbicular, 0.7-0.8 [—1.2, ex Urban] mm. long, 
0.6-0.9 mm. broad, the midrib unbranched. Disk-segments 5, reniform, 
smooth, entire, c. 0.2 mm. broad. Stamens 3; filaments free, becoming 0.5 
mm. long (Urban); anthers erect, 0.3-0.4 mm. long, 0.4—0.5 mm. broad; 
anther-sacs divergent, opening longitudinally. 

Female flower: pedicel 3—3.5 mm. long. Calyx-lobes 5, subequal, sub- 
orbicular or broadly elliptic in fruit, 1.7-2 mm. long, 1.4-1.7 mm. broad, 
rounded at the tip, entire, herbaceous with narrow and inconspicuous pale 
scarious margins, the midrib unbranched. Disk shallowly cupuliform, thin, 
the rim undulate. Ovary smooth, subglobose; styles coherent at the base, 
spreading, 0.2 mm. long, bifid, the branches reflexed with thickened sub- 
capitate tips. 

Capsule and seeds not seen; persistent columella 0.7 mm. long. 


Type: Jamaica, McFadyen (K, HOLOTYPE). 


DisTRIBUTION: known only from the type collection. 
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Although this plant is still incompletely known, there is little doubt that 
it belongs in sect. Phyllanthus; as Urban pointed out, it has nothing more 
in common with P. orbicularis (sect. Orbicularia) than a superficially simi- 
lar aspect. However, the place of P. faydenii within subsect. Swartziant is 
very doubtful, for its woody stems and free stamens do not accord with 
the subsectional character. When pollen grains and seeds of P. fadyeni 
become available, it may be possible to assign it to a more definite posi- 
tion. For the present, it is kept in subsect. Swartziani because of its non- 
auriculate stipules, but it should be noted that in aspect it resembles such 
species of subsect. Pentaphylli as P. selbyi and may ultimately prove to 
belong to that subsection. 


Subsect. lic. Pentaphylli Webster, Contr. Gray Herb. 176: 54. 1955. 


Annual or perennial herbs, sometimes woody at the base; cataphyllary 
stipules conspicuously auriculate at the base, usually blackened and in- 
durate; leaves equilateral at base; branchlet stipules not involute; monoe- 
cious or dioecious, cymules unisexual; calyx-lobes 5 or 6; stamens 2 or 3, 
filaments partially to wholly united, pollen grains 3-colporate, finely or 
coarsely reticulate; female disk patelliform or variously lobed or divided; 
styles free, deeply to shallowly bifid, the tips not capitate; seeds finely 
longitudinally striate or banded and transversely striate or barred. 


Type species: Phyllanthus pentaphyllus Wright. 


Subsect. Pentaphylli, which appears to be essentially endemic to the 
West Indies, shares with sect. Orbicularia the distinction of having the 
largest number of endemic West Indian species and subspecies. As might 
be expected, its component species show adaptive radiation to a consider- 
able variety of habitats, such as white sands along lagoons (P. echino- 
spermus), savannas (P. junceus), coral platforms near the sea-coast (P. 
pentaphyllus), grassy hillsides (P. dimorphus), and stream-beds (P. maes- 
trensis). 

The variation in the male flowers — particularly with regard to the 
androecium — within this subsection is remarkably large; and on the basis 
of purely formal morphology, such species as P. dimorphus (with a synan- 
drium like that of sect. Cyclanthera) and P. maestrensis (with unique in- 
trorse anthers) could be placed in special monotypic subsections. How- 
ever, both of these species are manifestly rather closely related to species 
with conventional androecia. 

The Cuban species of subsect. Pentaphylli are on the whole well-de- 
fined and not difficult to classify, but the situation is very different with 
regard to the species in Hispaniola. Here the species complex comprising 
P. brachyphyllus, P. buchii, and P. fuertesii has proved to be completely 
intractable to systematic analysis; these species cannot be satisfactorily 
demarcated from one another nor from P. micranthus of eastern Cuba. 
The numbers of stamens and calyx-lobes, which elsewhere are useful tax- 
onomic characters, are here so variable that it is impossible to devise a 
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really satisfactory key, even for the relatively few available specimens. 
Studies of leaf anatomy (including measurement of stomatal size) based 
on leaves cleared and stained in safranin or haematoxylin have yielded no 
conclusive results. 

Examination of pollen grains has shown an unexpected distinction be- 
tween P. dimorphus and P. leptoneurus, which have coarsely reticulate 
grains unique in sect. Phyllanthus, and the remaining species of the sub- 
section, which have the finely reticulate grains of subsect. Swartziani. But 
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Text-FIG. 11. Diagrams of putative relationships within the indigenous West 
Indian species of sect. Phyllanthus. The three subsections are separated by black 
lines, while the apparent lineages of affinity are indicated by broken lines. The 


degree of relationship is roughly indicated by the distance between the different 
entities. 


within the P. micranthus complex, pollen studies have not been particularly 
rewarding. At first it was hoped that the presumed hybrid or intermediate 
nature of certain specimens could be confirmed by determination of the per- 
centage of good pollen; but the results have been both puzzling and disap- 
pointing, for some presumptive hybrids proved to have apparently good 
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pollen, while some specimens which appeared to represent “pure” species 
yielded a large percentage of defective pollen. Thus, although there re- 
mains in many cases, a strong presumption of the hybrid nature of some 
collections, no decisive confirmation is forthcoming from examination 
of the pollen. The present treatment of the species of the P. micranthus 
complex is admittedly the least satisfactory portion of this entire study; 
but the problem appears to be insoluble on the basis of the herbarium ma- 
terial at hand and can probably be resolved only by laborious field study, 
including cytological analysis of the populations from which mongrel or 
dubious specimens have been collected. 

In fortunate contrast to the obscure situation in the Hispaniolan species, 
the general phylogenetic relationships of subsect. Pentaphylli are rather 
more clear. It is quite evident that the subsection represents a local Antil- 
lean development from some ancestral form in subsect. Swartziani; and in 
fact P. procerus, certainly, and P. fadyenii, probably, may be considered 
directly related to the members of subsect. Pentaphylli. Phyllanthus pro- 
cerus, indeed, resembles P. micranthus so closely that it has usually been 
combined with that species; but it clearly belongs in subsect. Swartziani 
because of its non-indurate, scarcely (if at all) auriculate cataphyllary 
stipules. It would thus appear that in passing from P. procerus to P. mi- 
cranthus we have traced the origin of subsect. Pentaphylli, but — as is so 
often the case —the matter is not quite so simple as that. Phyllanthus 
procerus is highly specialized in a number of respects, particularly in its 
reduced androecium of two stamens and its peculiarly modified styles; it 
is therefore necessary to postulate some less highly modified species as the 
ancestor of subsect. Pentaphylli. Phyllanthus fadyenti, with its andro- 
ecium of three free stamens and less highly specialized styles, may prove 
to be closer to the prototype, but its affinity must remain doubtful until 
its seeds and pollen grains can be studied. 

The graphical arrangement of presumed species relationships (Text-fig. 
11) is intended only to point out lines of affiliation but not to convey the 
impression that some species are any more “highly evolved” than others. 
Thus P. procerus, although placed at the base of the lines leading to the 
species of subsect. Pentaphylli, is not to be regarded as the ancestor of that 
subsection, but rather as the closest living relative of that ancestral form. 


25. Phyllanthus micranthus A. Rich. Hist. Nat. Cuba 11: 216. 1850; 
Muell. Arg. in DC. Prodr. 15(2) :412. 1866. (PLATE XX, fig. A). 


Diasperus micranthus (A. Rich.) O. Ktze. Rev. Gen. 2: 600. 1891. 


Perennial herb, suffruticose at the base, with few to several erect sparsely 
branched wand-like stems c. 3-6 dm. high; stems terete, smooth, silvery 
or brownish; internodes mostly 3-7 (—11) cm. long, 1-1.5 mm. thick. 
Cataphylls: stipules triangular-ovate, (0.6-) 1-1.4 mm. long, 0.5-0.7 mm. 
broad, acuminate, entire or basally dentate, conspicuously auriculate, red- 
dish and scarious becoming darker and rigid or reddish-black and indurate 
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from the first; blade linear-lanceolate, 0.5-0.9 mm. long. Deciduous 
branchlets (3.5—) 5-13 (-35) cm. long, 0.15-0.3 mm. thick, subterete or 
obtusely angled, smooth, brownish, with 25-50 (-75) leaves; first internode 
4—7 mm. long, median internodes 2.5-4.5 mm. long. Leaves: stipules sub- 
persistent, narrowly lanceolate, 0.6-0.9 mm. long, 0.2-0.3 mm. broad, 
acuminate, somewhat dilated basally, olivaceous becoming reddish, entire. 
Petioles 0.3-0.5 mm. long. Leaf-blades membranous, linear-oblong, 4-7 mm. 
long, 1.2-1.7 mm. broad, acute to obtuse-apiculate at the tip, acute to ob- 
tuse at the base; above dark green, the midrib somewhat raised above and 
below, the laterals obsolete on both sides, pale beneath; margins unthick- 
ened, plane, more or less smooth. 

Dioecious; first (0O—) 2-4 (-8) nodes of male branches barren, succeed- 
ing nodes with racemiform cymules of 3-5 male flowers; female flowers 
solitary. 

Male flower: pedicel 0.6-1.1 mm. long. Calyx-lobes 5, obovate or 
spathulate, 1-1.2 mm. long, 0.7-1 mm. broad, broadly rounded to emar- 
ginate at the tip, entire, with broad scarious margins, the midrib un- 
branched. Disk-segments 5, elliptic or orbicular, 0.2-0.3 mm. across, entire, 
flattened, not glandular. Stamens 2. or sometimes (usually in the first 
flower of a cymule) 3; filaments connate their entire length into a column 
c. 0.5 mm. long, c. 0.15—O.2 mm. broad; anthers subsessile, discrete, 0.2— 
0.25 mm. long, 0.25-0.35 mm. broad; anther-sacs divergent, the slits 
apically confluent, dehiscing more or less horizontally; the pollen grains 
finely reticulate, 20-22 » long, 17-18 p» broad. 

Female flower: Calyx-lobes 5, oblong-obovate, c. 1.5-1.8 mm. long, 
rounded at the tip, entire, with rather narrow whitish scarious margins. 
Disk shallowly 5-lobed, the lobes thin and flat. Styles free, ascending, c. 
0.5 mm. long, bifid c. % their length, the branches spreading, subcapitate 
at the tips. 

Fruit and seeds unknown. 


Type: Cuba, Linden 2074. 


DIsTRIBUTION: endemic to eastern Cuba (Map XI). 


CUBA. OrIENTE: St. Yago de Cuba, Pinal de Nimanima, alt. 400 ft., August 
1844, Linden 2074 (G, LEcToTyPE; BR, G, P, isotypes; A, type fragment ) ; pine- 
lands, vicinity of El Cuero, alt. 400 m., 18-19 Mar. 1912, Britton & Cowell 


12781 (NY). 


This species, still imperfectly known, requires further study before its 
circumscription can be exactly defined. Not only are the capsules and 
seeds unknown, but female flowers have been observed only on the sheet of 
Linden’s collection in the Prodromus Herbarium, and the notes taken on 
that specimen are incomplete in some details. It is not surprising that P. 
micranthus has been confused with other species, mainly with P. procerus; 
it does appear to be rather closely related to that species but clearly differs 
in its perennial growth, dioecious inflorescence, larger spathulate male 
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calyx-lobes, and discrete anthers. Furthermore, P. procerus does not have 
indurate auriculate cataphyllary stipules and thus must be excluded from 
subsect. Pentaphylli. However, P. micranthus is also closely related to two 
Hispaniolan species, P. fuertesii and P. brachyphyllus. These differ in 
having usually 6-merous calyces and 3 stamens, as well as broader leaves. 
Previously (Contr. Gray Herb. 176: 55. 1955) it was suggested that P. 
fuertesii represented only a subspecies of P. micranthus. There still is no 
question of its very close relationship, but until the Hispaniolan species 
are better understood it seems preferable not to combine them with P. 
micranthus. 


26. Phyllanthus fuertesii Urb. Repert. Sp. Nov. 13: 451-452. 1914. 
(PLATE XX, figs. B-C). 


Phyllanthus micranthus ssp. fuertesii (Urb.) Webster, Contr. Gray Herb. 176: 
Doe 955s 


Sparsely branching annual or perennial herb or subshrub, c. 3-8 dm. 
high; main stems terete, smooth or with a few scattered raised striae, brown 
or grayish, 1-3 mm. thick, with internodes mostly 2—5 cm. long beneath, 
decreasing to 0.5—2 cm. long above. Cataphylls: stipules triangular-ovate, 
1.2-1.8 mm. long, 0.6—-0.9 mm. broad, acuminate, dentate, conspicuously 
auriculate, at first reddish and scarious becoming dark and rigid, or red- 
dish-black and indurate from the first; blade linear-lanceolate, 0.9-1.1 mm. 
long. Deciduous branchlets (4—) 5—9 (-11) cm. long, 0.2-0.4 mm. thick, 
subterete or obtusely angled, smooth or the first internode roughened with 
raised striae, greenish or brownish, with mostly 20-40 (—45) leaves; first 
internode 3—6 mm. long, median internodes 2-4 mm. long. Leaves: stipules 
narrowly lanceolate, 0.6-1 mm. long, 0.2-0.25 mm. broad, acuminate, 
olivaceous becoming more or less reddish with age, scarious but not in- 
durate. Leaf-blades membranous to chartaceous, smooth on both sides, 
narrowly oblong or oblong-lanceolate, (4—) 5-8 (—9) mm. long, 1.8-3 mm. 
broad, acute or obtuse-apiculate at the tip, obtuse to rounded at the base; 
above dark green, the midrib not prominent, the laterals obscure; be- 
neath pale, the midrib raised, the laterals forming a rather obscure reticu- 
lum; margins slightly thickened, sometimes reddish-tinged, plane, smooth 
or minutely roughened. 

Monoecious or subdioecious, or sometimes dioecious; floriferous branch- 
lets typically with the (O—) 2-10 (—15) proximal nodes barren, the suc- 
ceeding (5—) 7-15 (—25) nodes with racemiform cymules of 3 or 4 male 
flowers, the bracteoles yellowish-scarious; female flowers solitary in the 
distal axils. 

Male flower: pedicel 0.5—1 mm. long. Calyx-lobes 6 (rarely 5), sub- 
equal, broadly elliptic to obovate or sometimes spathulate, 0.8—-1.1 mm. 
long, c. 0.6-0.8 mm. broad, rounded or obtuse at the tip, entire, yellowish 
and scarious, the midrib unbranched. Disk-segments 6 (5), thin and 
flattened, roundish, c. 0.1-0.2 mm. across, entire or somewhat glandular 
and then crenulate in outline, but never massive and rugose. Stamens 3; 
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filaments united most of their length into a rather slender column (0.2-) 
0.3-0.4 mm. high and c. 0.1-0.15 mm. thick; anthers shortly stipitate or 
subsessile atop the column, 0.15—0.2 mm. long, 0.2-0.25 mm. broad; an- 
ther-sacs divergent, the slits apically confluent, dehiscing obliquely; pollen 
grains finely reticulate, 20-25 » long, 17-20 pw broad. 


MAP XiIll 
@ P FUERTESII OP BUCHII 
© P. BRACHYPHYLLUS * =P. AMNICOLA 


MAP XIV 


@ P. LEPTONEURUS 


Maps XIII and XIV. Distribution of some species of subsect. Pentaphylli in 
Hispaniola. 


Female flower: pedicel becoming 1.5—2.5 mm. long, terete and slender 
below, obtusely angled above, olivaceous. Calyx-lobes 6 (rarely 5), sub- 
equal, mostly obovate, becoming (0.9—) 1.1-1.5 mm. long, 0.7-1 mm. 
broad, rounded at the tip, entire, with broad yellowish or whitish scarious 
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margins, the midrib obscurely branched. Disk 6—(5—)lobed, the lobes thin, 
flat, triangular or lanceolate. Ovary often becoming rugulose after an- 
thesis; styles ascending or spreading, 0.25-0.4 mm. long, bifid 14 to % 
their length, the arms spreading, the tips slender, recurved. 

Capsule oblate, 2.2-2.4 mm. in diameter, shallowly sulcate, obscurely 
rugulose, yellowish-brown, not veiny. Columella 0.6—0.75 mm. long. Seeds 
trigonous, 1.1—1.2 (—1.3) mm. long, 0.8-0.9 mm. radially and tangentially, 
yellowish-brown, with c. 10-12 very delicate longitudinal striae, obscurely 
transversely barred. 


Type: Dominican Republic, Barahona, Fuertes 561. 
DisTRIBUTION: Hispaniola (Map XIII). 


HAITI. Norp-Ovest: Presquile du Nord-Ouest, La Bombarde, Ekman H4511 
(A, US); rocky slope, vicinity of Bombardopolis, alt. 610 m., E. C.& G. M. 
Leonard 13407, 13435, 13468 (US); vicinity of Bassin Bleu, Trail Moustique, 
E. C. & G. M. Leonard 14996, 15004 (US). Ouest: Massif des Matheux, Grand- 
Bois, road Thomazeau to Cornillon, limestone slopes, alt. 800-900 m., Ekman 
H5679 (S); Massif de la Selle, Port-au-Prince, Group Créte-a-Piquants, Morne 
Aux-Fourques, limestone, c. 1000 m., Ekman H5922 (S); Massif de la Selle, 
Morne Commissaires, Auses-a-Pitres Banane, at Rio Pedernales, alt. 200 m., 
Ekman H6917 (S). Sup: Massif de la Hotte, western group, Jerémie, between 
La Source Chaude and Source-Cahouane, edge of river, alt. c. 150 m., Ekman 
H10223 (S, US). 


DOMINICAN REPUBLIC. Santtaco: Cordillera Septentrional, top of Loma 
Diego de Ocampo, c. 1250 m., Ekman H16324 (S). La Veca: Constanza, El 
Salto de Constanza, alt. 1200 m., Jiménez 2961 (US). BarAHoNnA: Barahona, 
in collibus apricis, alt. 275 m., Fuertes 561 (GH, Lectotype; C, F, G, S, tso- 
TYPES). Azua: Maniel de Ocoa [San José de Ocoa], alt. 300 m., Turckheim 
3688 (BR). 


This perplexing species is as variable as it is common and widespread in 
Hispaniola. Urban originally compared it with P. leptoneurus and P. mi- 
cranthus (the latter confounded with P. procerus), both of which indeed 
resemble some forms of the present species. He distinguished P. micran- 
thus by means of its 5-merous calyx and two sessile anthers; and the 
Fuertes collection further differs from P. micranthus in its broader leaves 
and monoecious inflorescence. However, examination of the several other 
collections of P. fuertesi show that it is, in fact, quite variable with regard 
to its supposedly diagnostic characters. The number of calyx-lobes is at 
least occasionally 5 in the following collections: Leonard & Leonard 14996, 
Ekman H6917, and Ekman H10223. The inflorescence is dioecious or 
transitional to that condition in Leonard & Leonard 14996, Ekman 
H6917, and Ekman H5922, The Ekman collection from the Massif de la 
Hotte has the habit of P. amnicola, but is monoecious and otherwise ap- 
pears typical for P. fuertesi. The collection from Azua, Tirckheim 3688, 
has exceptionally large male flowers with spathulate calyx-lobes up to 
1.3 mm. long, and so closely resembles P. leptoneurus that it was orig- 
inally annotated as that species; but it has the finely reticulate pollen grains 


1957 | WEBSTER, WEST INDIAN PHYLLANTHUS 331 


typical for P. fuertesii. These and other divergences from the mean make 
it difficult to characterize P. fuertesii, but at least in the typical form it may 
be separated from all the closely related species: from P. micranthus by 
the 3 stamens with obliquely dehiscing anthers, from P. buchii by its non- 
indurate stipules and subentire disk-segments; from P. brachyphyllus by 
its obliquely dehiscing anthers; and from P. leptoneurus by its pollen 
grains. Unfortunately the dioecious nature of all these related species 
makes identifications very difficult when only female individuals are at 
hand. 

The occurrence of specimens which appear to be intermediate in one or 
more respects between this and the other species suggests that hybridization 
may well be a contributing factor to the systematic difficulties. Ekman 
H5679, which appears to be somewhat intermediate between P. fuertesii and 
P. buchit, has only 25% good pollen as one might expect if it represented 
a hybrid, but on the other hand it has produced good seed. However, Ek- 
man H5922, which appears intermediate to about the same degree has 
nearly 100% good pollen. The admittedly crude evidence available from 
herbarium specimens is thus of no real assistance in determining if there 
is really any sterility effect consequent on hybridization, nor does it even 
demonstrate that crossing has actually occurred; but there does not appear 
to be any more reasonable hypothesis which accounts for the evident inter- 
gradation between species. 


27. Phyllanthus brachyphyllus Urb. Repert. Sp. Nov. 13: 452-453. 
1914. 


Subshrub c. 0.5 m. high or less, the straight stiffly erect main stems clus- 
tered on a short caudex; stems terete, brownish or greyish, smooth, fur- 
rowed or roughened by discontinuous longitudinally raised striae, 1—1.5 
mm. thick; internodes mostly 3—5 cm. long below, decreasing to 0.5—2 cm. 
long above. Cataphylls: stipules triangular-lanceolate, 1-1.5 mm. long, 
0.5-1 mm. broad, acuminate, conspicuously auriculate at the base, sub- 
entire, becoming reddish-black and indurate; blade linear-lanceolate, 0.5— 
1 mm. long. Deciduous branchlets 1-4 (—6) cm. long, 0.2—0.4 mm. thick, 
subterete or obtusely angled, olivaceous, smooth or sometimes roughened 
in the first internode, with c. 15-35 (—45) leaves; first internode 1.5—-3 mm. 
long, median internodes 0.5-1.8 mm. long. Leaves: stipules persistent or 
subpersistent, firm, triangular-lanceolate, (0.5—) 0.7—-1 mm. long, 0.2—0.35 
mm. broad. Petioles 0.2-0.4 mm. long. Leaf-blades firm, ovate or elliptic 
to narrowly oblong-lanceolate, (2—) 2.5-4 (—5) mm. long, (0.7—) 1-1.7 
mm. broad, usually abruptly apiculate at the tip, obtuse to emarginate at 
the base; above olivaceous, the midrib not raised, the laterals obsolete; be- 
neath slightly paler, the midrib plane or slightly raised, the laterals obso- 
lete or 1—3 pairs evident but a reticulum of veinlets never visible; margins 
slightly thickened, plane, smooth, more or less reddish-tinged. 

Dioecious. Male branchlets with the 2—7 (—14) proximal nodes barren, 
the succeeding nodes with racemiform cymules of 3—5 male flowers; bracte- 
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oles reddish-brown, scarious but not indurate, subpersistent. Female 
branchlets with c. 10-25 proximal nodes barren, the succeeding nodes with 
solitary female flowers. 

Male flower: pedicel up to 0.5 mm. long. Calyx-lobes 6, subequal, 
broadly elliptic to obovate, 0.9-1.2 mm. long, 0.6-0.8 mm. broad, obtuse 
or rounded at the tip, entire, yellowish-scarious, the midrib unbranched. 
Disk-segments 6, irregularly roundish or rectangular, glandular-lobed but 
scarcely rugose, c. 0.1-0.15 mm. across. Stamens 3; filaments completely 
united into a rather stout column c. 0.4-0.5 mm. high and 0.15—0.2 mm. 
thick; anthers sessile atop the column, connectives compressed back-to- 
back, discrete or fused, c. 0.15—0.2 mm. long, 0.3 mm. broad; anther-sacs 
with confluent slits, dehiscing strictly horizontally; pollen grains finely 
reticulate, 20-25 w long, 16—21 » broad. 

Female flower: pedicel 0.8-1.7 mm. long, olivaceous, rather stout, grad- 
ually dilated upwards, obtusely angled. Calyx-lobes 6, subequal, elliptic 
to obovate, 1-1.5 mm. long, 0.8-1.3 mm. broad, entire, olivaceous with 
broad yellowish-white scarious margins, the midrib unbranched. Disk 6- 
angled or obtusely 6-lobed, thin, plane. Styles more or less ascending, 
slender, c. 0.4-0.45 mm. long, parted %4 to % their length, the branches 
only slightly divergent, the unthickened tips more or less recurved. 

Capsule slightly over 2 mm. broad, yellowish-brown, obscurely rugulose 
at the top, not veiny. Seeds c. 1.2 mm. long, 1 mm. radially and tangen- 
tially, yellowish-brown, finely transversely barred (the longitudinal striae 
obscure or quite invisible). 


Type: Haiti, Nash & Taylor 1718. 
DIsTRIBUTION: mountainous areas, Haiti (Map XIII). 


HAITI. Norpv-Ovest: Massif du Nord, Port-de-Paix, Haut-Piton, open place 
on the eastern slope of the top, c. 1200 m. alt., 9 Aug. 1925, Ekman H4625 (S). 
Norp: Massif du Nord, Le Borgne, top of Morne Darras, alt. c. 1175 m., 3 
Sept. 1925, Ekman H4772 (S, US). ArrrponiTe: La Brande to Mt. Balance, 
sunny hillside, alt. 3300 ft., 15 Aug. 1905, Nash & Taylor 1718 (NY, LECTOTYPE; 
US, isotype); Mt. Bellance [Belanse], Gros-Morne, in open stony slopes, alt. 
1000 m., 26 Sept. 1925, Ekman H4915 (A, S). Ovest: Port-au-Prince, Morne 
Megi, Wegrand, alt. 1000 m., Aug. 1917, Buch 1422 (GH, JAM). 


This species, which in many ways is intermediate between P. fuertesii 
and P. buchit, is here retained only with the proviso that its status must be 
considered dubious. At first it seemed likely that P. brachyphyllus might 
represent merely a hybrid between those two species; but there are several 
circumstances which make it difficult to assign it outright hybrid status. 
It was hoped that examination of the pollen might prove decisive in inter- 
preting the situation, but unfortunately pollen was not available from 
most collections, and the results of the observations that were made proved 
to be inconclusive. Ekman H4772, for instance, had only about 20 percent 
good pollen, as one might expect if it represented a hybrid; but Buch 1422 
yielded nearly 100 percent good pollen. Furthermore, some collections of 
P. buchii (such as Ekman H8410) had a high percentage of defective 
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grains even though they appeared to represent the “pure” species. It still 

seems possible that study of the pollen can yield significant results, par- 

ticularly if preserved material were available for cytological smears; but 

aN ea it must be admitted that no great help is forthcoming from this 
eld. 

Morphologically, P. brachyphyllus shows some features which cannot 
readily be dismissed as intermediate between P. fuertesii and P. buchii: 
the most important of these are the shorter branchlets, smaller leaves, and 
male flowers with a slightly longer staminal column and completely sessile 
horizontally dehiscing anthers. The known geographical distribution of P. 
brachyphyllus and its two possible parents is of little assistance, for the 
available specimens merely indicate a scattering of all three species over 
much of western Hispaniola. Thus although much suspicion attaches to 
the status of P. brachyphyllus, and its specific distinctiveness is very weak, 
it is here retained as a full species pending further investigation. 


28. Phyllanthus buchii Urb. Symb. Ant. 3: 288-289. 1902. 
(PLATE XX, fig. D). 

Subshrub c. 0.5—1.3 m. high, the sparsely branching main stems erect, 
smooth, terete, brownish, inconspicuously furrowed, mostly 1-2 mm. thick; 
internodes mostly 2-10 cm. long (becoming shorter at the tips). Cata- 
phylls: stipules triangular-ovate, 1.2-1.9 (—2.3) long, 0.8-1.1 (—1.25) mm. 
broad, acute, conspicuously cordate-auriculate, subentire or crenately 
toothed, dark reddish becoming blackish and indurate; blade lanceolate, 
acuminate, 0.7-1.5 mm. long. Deciduous branchlets mostly 3.5-10 (—12) 
cm. long, 0.25—0.6 mm. thick, subterete, olivaceous, smooth, with (15-) 
20-40 (-45) nodes; first internode 3-7 mm. long, median internodes 1.5— 
4 mm. long. Leaves: stipules persistent, lanceolate, 0.7-1.3 mm. long, 
0.25-0.5 mm. broad, acuminate, entire, reddish when young, becoming 
reddish-black and indurate (sometimes with a very narrow whitish mar- 
gin). Leaf-blades firm (subcoriaceous or coriaceous), smooth on both sides 
or scabridulous beneath (sometimes, scabridulous above), elliptic or 
oblong, mostly 3.5-8 mm. long, 1.5—-3 mm. broad; above deep green or 
brownish, the midrib impressed, the laterals invisible; beneath olivaceous, 
paler, the midrib evident and continuing to the tip but scarcely raised, the 
laterals obsolete; margins thickened, often rim-like, smooth, plane. 

Dioecious or subdioecious. Male branchlets with the (0O—) 2—6 proximal 
axils barren, the racemiform cymules producing up to 5 or 6 male flowers 
and becoming almost 1 mm. long, the reddish-black entire somewhat in- 
durate bracteoles persistent. Female branchlets with the proximal (3—) 6- 
16 axils barren, the flowers solitary at the succeeding nodes; occasional fe- 
male flowers sometimes appearing on otherwise male branchlets. 

Male flower: pedicel 0.5-1 mm. long. Calyx-lobes 6, subequal, elliptic 
to obovate, 0.8-1.1 mm. long, 0.6-0.8 mm. broad, obtuse or rounded at the 
tip, entire, yellowish-scarious, the midrib unbranched. Disk-segments 6, 
massive, conspicuously rugose-papillate, c. 0.15—0.25 mm. across. Stamens 
3; filaments connate for most of their length into a stout column c. 0.3— 
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0.35 mm. high and 0.2-0.25 mm. broad; anthers short-stipitate to sub- 
sessile on the column, broadly ovate, blunt, 0.15-0.2 mm. long, 0.2—0.3 
mm. broad; anther-sacs divergent, the slits apically confluent, dehiscing 
horizontally or obliquely; pollen grains finely reticulate, 21-30 » long, 18—- 
25 » broad. 

Female flower: pedicel becoming 1.5—2.5 mm. long, terete and reddish 
below, angled and olivaceous above. Calyx-lobes 6, subequal, elliptic or 
oblong to obovate, becoming 1.1-1.5 mm. long, 0.7—1.1 mm. broad, obtuse 
or rounded at the tip, entire, the yellowish- scarious margin conspicuous 
but not as broad as the olivaceous midstrip, the midrib pinnately 
branched but the veins all obscure. Disk 6-lobed, the lobes rather thick, 
obtuse, triangular. Styles ascending or spreading, somewhat thickened, 
0.3-0.4 mm. long, parted %4 to % their length, the arms spreading, the 
slender unthickened tips recurved. 

Capsule oblate, c. 2.5 mm. in diameter, shallowly sulcate, nearly smooth, 
yellowish-olivaceous, not veiny. Seeds trigonous, 1.3-1.4 mm. long, 0.9-1 
mm. radially and tangentially, yellowish-brown, with c. 12 very tenuous 
longitudinal striae, transversely barred with slightly hygroscopic epidermal 
cells. 


Type: Haiti, Buch 251. 
DISTRIBUTION: mountainous areas, Hispaniola (Map XIII). 


HAITI. Norp: grassy slope, M. la Cidre, alt. 350 m., vicinity of St. Michel 
de l’Atalaye, 23 Nov. 1925, Leonard 7402 (US). ArtTIBoNITE: Ennery, Buch 
251 (NY, Lectotype; GH, isotype); hills near Ennery, low forest with some 
pines on soft limestone, alt. c. 600 m., 14 Nov. 1924, Ekman H2466 (S, US); 
hills north of Ennery, pineland, alt. 550 m., 12 June 1927, Ekman H8410 (S, 
US); vicinity of Ennery, Puilboreau road, alt. 325-900 m., 21 Jan. 1926, Leon- 
ard 9061 (US), 9064 (GH, US). Ovrst: Massif de la Selle, Ganthier, ridge of 
M. Vincent, above Source-Courty, alt. c. 1700 m., 2 Mar. 1927, Ekman H7757 
(S). 

DOMINICAN REPUBLIC. Santtaco: Las Lagunas, hills at Arroyo Haren- 
quillo, alt. c. 400 m., 20 Oct. 1930, Ekman H16077 (S). Barawona: Aceitillar, 
Sierra de Bahoruco, 13 Nov. 1955, coll. Prof. Marcano, Jiménez 3121 (US). 


In its typical form, P. buchii is readily recognizable by virtue of its cori- 
aceous leaves, darkened indurate branchlet stipules and male flowers with 
obliquely dehiscing anthers and rugose-papillate disk-segments. How- 
ever, specimens intermediate between P. buchii and P. fuertesii occur (as 


PLATE XX. FLowers or sect. Phyllanthus, sussect. Pentaphylli. 

Fic. A. Phyllanthus micranthus A. Rich. (Linden 2074 [A]). Fics. B-C. 
Phyllanthus fuertesii Urb. (Fuertes 561 [GH]). Fic. D. Phyllanthus buchii 
Urb. (Buch 251 [GH]). Fic. E. Phyllanthus amnicola Webster (Ekman 
H12936 [S]). Fics. F-G. Phyllanthus maestrensis Urb. (male, Morton & Acuna 
3825 [US]; female, Ekman 7247 [S]). Fics. H-I. Phyllanthus leptoneurus Urb. 
(Ekman H11505 [S]). Fics. J-K. Phyllanthus dimorphus Br. & Wils. (Webster 
4770 [GH]). 
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discussed under the latter species), and hybridization very probably plays 
a part in contributing to the difficulty in distinguishing P. buchi from its 
neighbors. Furthermore, considerable geographical variation is evident, 
which may be due largely to the fact that the species grows only in the 
mountains and is consequently broken up into many small populations 
on individual peaks. The specimen from Arroyo Harenquillo (Ekman 
H16077), which has a somewhat different aspect from the Haitian col- 
lections, has associated in a packet on the sheet a single seed 1.5 mm. 
long which is verruculose, with evenly spaced round points, rather than be- 
ing striate, as in other collections of the species. If this seed really belongs 
with the plant, then Ekman H16077 probably represents a distinct unde- 
scribed species; but since the collection shows no other really distinctive 
features, it is retained for the present within P. buchaz. 


29. Phyllanthus amnicola Webster, Contr. Gray Herb. 176: 54. 1955. 
(PLATE XX, fig. E). 


Decumbent annual or short-lived perennial herb, the sparsely branch- 
ing main stems c. 1.5—3 dm. long, 0.7—1.3 mm. thick, subterete, brownish, 
smooth on older portions, more or less roughened with minute pale ridges 
above; stems more or less rooting at the lower nodes; internodes mostly 
0.5-2.5 cm. long. Cataphylls: stipules triangular, (1.2—) 1.5-2 mm. long, 
0.7-0.8 mm. broad, short-acuminate, conspicuously auriculate at the base, 
entire or sparsely toothed, becoming blackish and indurate; blade linear- 
lanceolate, c. 0.5-1 mm. long. Deciduous branchlets (2—) 4-8 (—12) cm. 
long, 0.25—0.3 mm. thick, subterete, olivaceous, densely short-hispidulous, 
with mostly 20-50 (—70) leaves; first internode (1.5—) 2-4 (—5) mm. long, 
median internodes (1—) 1.5—2.5 (-3) mm. long. Leaves: stipules subper- 
sistent, lanceolate, 0.5—0.8 mm. long, c. 0.3 mm. broad, acuminate, reddish- 
olivaceous becoming dark reddish-brown, scarious. Petioles 0.3-0.5 mm. 
long. Leaf-blades firmly chartaceous, oblong, usually somewhat falcate, 
c. 3-6 mm. long and 1.5—-2.3 mm. broad, obtuse or rounded at the tip 
(mostly with no trace of an apiculum even when young), obtuse at the 
base; above plumbeous-olivaceous, minutely foveolate, plane or depressed 
along the midrib; beneath greyish-pulverulent, conspicuously hispidulous, 
the midrib prominent, the 2-4 pairs of laterals slightly raised, straight, 
not anastomosing; margins conspicuously thickened and revolute, smooth. 

Dioecious. Male branchlets mostly with the proximal 1-4 nodes barren, 
the succeeding nodes with racemiform cymules of 3 or 4 male flowers; 
bracteoles reddish-brown, scarious. Female branchlets [only a few ob- 
served| with the proximal 7-10 nodes barren, the succeeding nodes with 
solitary female flowers. 

Male flower: pedicel c. 0.8-1.3 mm. long. Calyx-lobes 6 (rarely 7), 
subequal, obovate, c. 0.7-0.9 mm. long, 0.5—-0.75 mm. broad, rounded at 
the tip, entire, yellowish and scarious, the midrib unbranched. Disk-seg- 
ments 6, concave, thin, crenulate or entire, roundish, not glandular, c. 
0.15—0.2 mm. across. Stamens 3; filaments c. 0.4-0.5 mm. long, united in 
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the lower half into a column; anthers nearly reniform in outline, very ob- 
tuse, c. 0.15 mm. long, 0.2-0.3 mm. broad; anther-sacs widely divergent, 
the slits confluent, dehiscing horizontally or somewhat obliquely; pollen 
grains finely reticulate, c. 18-22 long, 15-18 » broad. 

Female flower [not seen at anthesis]: pedicel 1—1.2 mm. long, olivaceous, 
smooth or slightly roughened, subterete, gradually dilated from the base. 
Calyx-lobes 6, subequal, obovate, c. 1-1.2 mm. long, 0.6-0.8 mm. broad, 
rounded at the tip, entire, olivaceous with broad conspicuous whitish-scari- 
ous margins. Disk [as seen in fruit] parted into 6 linear-lanceolate sub- 
acute segments. Ovary and styles not seen. 

Capsule not seen entire; valves c. 1.7-1.8 mm. long, olivaceous, smooth, 
not veiny; seeds c. 1.1 mm. long, 0.7-0.85 mm. radially and tangentially, 
yellowish-brown, finely striate longitudinally and transversely. 


Type: Dominican Republic, Prov. Monte Cristi, Moncién, at the junc- 
tion of the Rio Cenobi and the Rio Cenobicito, edge cf stream, alt. 700 
m., 20 June 1929, Ekman H12936 (S, HOLOTYPE; US, ISOTYPE). 


DISTRIBUTION: known only from the type collection (Map XIII). 


This very distinctive species, named in allusion to its riparian habitat, 
may at once be distinguished from its relatives by its conspicuously hispid- 
ulous branchlets and lower leaf-surfaces, as well as by its only partially 
united stamens and dissected female disk. It is perhaps most closely re- 
lated to P. fuertesii, some forms of which (e.g., Ekman H10223) also grow 
in stream-beds and have a similar habit; but these lack the characteristic 
vegetative and floral characters of Ekman H12936 from Moncion. Conse- 
quently, it seems evident that P. amnicola is a distinct species rather than 
merely an ecological variant of P. fuertesit. 


30. Phyllanthus maestrensis Urb. Symb. Ant. 9: 193. 1924. 
(PLATE XX, figs. F-G). 


Suffruticose glabrous perennial 0.5—1.5 m. high, the main stem erect, stiff 
or wand-like, simple or sparsely branched above, greyish and sometimes 
sulcate above, smooth and brownish below; internodes mostly 2-6 cm. 
long. Cataphylls: stipules triangular, (1-) 1.2—-1.8 (-—2) mm. long, .0.5-1 
mm. broad, acute to acuminate, conspicuously auriculate at the base, en- 
tire or more often denticulate towards the base (sometimes with con- 
spicuous lateral teeth near the apex), reddish-brown becoming indurate 
and blackened; blade lanceolate, 0.8-1.5 mm. long, 0.2-0.3 mm. broad. 
Deciduous branchlets mostly 7-15 cm. long, 0.25-0.4 (-0.5) mm. thick, 
terete or obscurely angled, smooth, brownish or greenish, with mostly 30— 
50 leaves; first internode 3-12 (—16) mm. long, median internodes 2—4 
(—5.5) mm. long. Leaves: stipules lanceolate, 0.9-1.5 mm. long, 0.25—0.4 
mm. broad, acuminate or attenuate-acuminate, basally dilated, reddish 
becoming blackened in the distal half, scarious, entire. Petioles 0.3—-0.7 
mm. long. Leaf-blades membranous to chartaceous, oblong or elliptic- 
oblong, 6-13.5 mm. long, 2-5 mm. broad, obtuse or rounded to subtrun- 
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cate and usually apiculate at the tip, tapering more or less evenly at the 
base; above olivaceous, the midrib and laterals usually slightly raised (at 
least proximally); beneath pale yellowish- or greyish-green, the midrib 
raised, the laterals (c. 5-8 on a side) plane but dark and conspicuous, the 
delicate tertiaries visible or obsolete; margin scarcely thickened, plane, 
smooth. 

Monoecious or exceptionally subdioecious, the male and female flowers 
usually on the same branchlets; (0O—) 2-15 (—20) proximal nodes barren, 
succeding (5—) 10-20 (—25) nodes with racemiform cymules of 3—7 male 
flowers, distal nodes with solitary female flowers. 

Male flower: pedicel 0.5-0.7 mm. long. Calyx-lobes 5, broadly obovate 
to spathulate, (0.8—) 1-1.2 mm. long, 0.6-0.9 (—1.1) mm. broad, broadly 
obtuse or rounded at the tip, entire, yellowish-scarious with an olivaceous 
median area, the midrib unbranched or with 1 or 2 ascending lateral veins. 
Disk-segments 5, more or less elliptical, 0.15—0.25 mm. across, smooth, sub- 
entire. Stamens 2; filaments 0.5—-0.75 mm. long, fused in the lower 4 to 
%; their length into a stout column c. 0.25—0.3 mm. thick; anthers introrse, 
erect, 0.2-0.3 mm. long, 0.3-0.35 mm. broad; anther-sacs somewhat diver- 
gent, contiguous apically and thus usually with an apically confluent slit, 
dehiscing vertically and laterally; pollen grains finely reticulate, 23-28 
long, 18-23 » broad. 

Female flower: pedicel 1.5-2.5 mm. long. Calyx-lobes 5 (rarely 6), 
elliptic-obovate or spathulate, (1.1—) 1.3-2 (—2.3) mm. long, 0.9-1.1 mm. 
broad, obtuse or rounded at the tip, olivaceous with broad conspicuous 
yellowish scarious margins, the unbranched midrib slightly carinate dor- 
sally. Disk rather massive, more or less minutely foveolate, obtusely 5- 
lobed or cut into 5 distinct segments. Styles free, ascending or at length 
spreading, 0.35—0.4 mm. long, bifid 1/4 to 2/5 their length, the branches 
spreading and recurving with tapering blunt or minutely uncinate tips. 

Capsules not seen entire; valves yellowish-brown, smooth, not veiny. 
Seeds acutely trigonous, 1.2—-1.4 mm. long, 0.9-1.1 mm. radially, 0.85-1.15 
mm. tangentially, pale yellowish-brown, with c. 9-12 delicate longitudinal 
striae; epidermal cells not hygroscopic. 

Collected in flower and fruit April throughout September. 


Type: Cuba, Sierra Maestra, Ekman 7247. 
DISTRIBUTION: endemic to Cuba (Map XII). 


CUBA. Pinar bev Rio: Pinar del Rio, among tall grasses in thickets sur- 
rounded by pine woods, Wright 3684 ex p. (P, S; mixed with P. procerus); Ar- 
royo del Sumidero, rocks near water, Shafer & Leén 13584 (NY); Vinales, 
Sitio del Infierno, in pineland hills, Ekman 16713 (S); San Diego de los Banos, 
Britton et al. 6799 (NY), Leon & Hioram 4443 (NY), Palmer & Riley 650 
(NY, US). OrtenTE: Sierra Maestra, La Bayamesa, banks of the Rio Oro, alt. 
400 m., Ekman 7247 (S, HoLotyPE), Webster 4119 (MICH); banks of Guama 
River, near Santiago de Cuba, Clemente 3409 (MICH). 


A specimen from the Sierra Maestra, Pinar de Papayo (Ekman 9267 
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[S]), has male flowers with introrse anthers and is therefore referable to 
P. maestrensis, but it has not been accounted for in the description since 
it is aberrant in several respects: branchlets only 3.5—7.5 cm. long, leaves 
4.5—6 mm. long, plants dioecious, filaments completely united and anthers 
sessile. It appears to be intermediate between P. maestrensis and P. mi- 
cranthus and perhaps represents a hybrid between these two species. 

Phyllanthus maestrensis is immediately distinguishable from its West 
Indian congeners by its introrse anthers, which in fact appear to be unique 
in the genus. Vegetatively, it perhaps most closely resembles P. dimorphus 
and P. leptoneurus; but in Cuba, it is most apt to be confused with either 
P. procerus or P. micranthus. Probably its closest relationship is with the 
latter species, but it apparently may hybridize with either. The apparent 
cross with P. micranthus has been noted above, and a specimen from Pinar 
del Rio (Ekman 17875 [S]) intermediate between P. maestrensis and P. 
procerus has already been noted under the latter. 


31. Phyllanthus leptoneurus Urb. Symb. Ant. 7: 246-247. 1912. 
(PLATE XX, figs. H-I; PLATE XXII, fig. A). 


Phyllanthus trigonus Urb. & Ekm. Ark. Bot. 20A(15): 46-47. 1926. 


Subshrub up to c. 7.5 dm. high, the subsimple main stem brownish, some- 
times shiny, usually terete or obtusely angled (rarely with sharp decurrent 
ridges from the nodes), nearly smooth or with minute greyish longitudinal 
ridges, c. 1.5—2 mm. thick, internodes mostly 0.5—2 cm. long, or up to 5 cm. 
below. Cataphylls: stipules triangular-ovate or triangular-lanceolate, 
(1.2—) 1.5-2 mm. long, (0.6—) 0.8-1.2 mm. broad, acuminate, conspicu- 
ously auriculate at the base, entire or sparingly toothed, becoming reddish- 
black and indurate; blade linear-lanceolate, 0.9-1.5 mm. long. Deciduous 
branchlets mostly 5-15 (—18) cm. long (occasional ones shorter), (0.2—) 
0.3-0.5 mm. thick, olivaceous or brownish, subterete or obtusely angled, 
proximally roughened with minute points or ridges (particularly on the 
first internode) or less commonly the entire length, with mostly 20-50 
(-85) leaves; first internode (2.5—) 4-8 (—10) mm. long, median inter- 
nodes 1.5—4.5 mm. long. Leaves: stipules persistent or subpersistent, 
ovate-lanceolate to linear-lanceolate, (0.5—) 0.7—-1.2 mm. long, acuminate, 
olivaceous becoming more or less dark reddish and scarious (particularly 
at the tip). Petioles 0.3-0.7 mm. long. Leaf-blades membranous to char- 
taceous, elliptic to oblong, (4-) 5-11 (-13) mm. long, 2-4 (—5) mm. 
broad, mostly obtuse to truncate and apiculate at the tip, cuneate to obtuse 
at the base; above dark olivaceous, the midrib pale and conspicuous but 
not much raised, the laterals not visible; beneath distinctly paler, the mid- 
rib prominent and slightly raised, the laterals (c. 5-7 on a side) con- 
spicuous and enclosing a fine reticulum, or sometimes obscure; margins 
scarcely or not at all thickened, plane, smooth or slightly roughened. 

Dioecious. Male branchlets often longer than the female, the proximal 
(1-) 2-5 (-7) nodes barren, the succeeding nodes with racemiform 
cymules of 3-10 flowers, bracteoles yellowish-white or reddish-tinged, 
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scarious (not indurate), subpersistent. Female branchlets with the prox- 
imal 3-16 nodes barren, the succeeding nodes with solitary female flowers. 

Male flower: pedicel (0.5—) 0.9-1.2 mm. long. Calyx-lobes 6 (less com- 
monly 5), obovate to spathulate, c. 1.2-1.5 (—1.7) mm. long, 0.7-1.5 mm. 
broad, rounded at the tip, entire, yellowish-scarious, the midrib un- 
branched. Disk-segments 6 (5), roundish, rather thin, fldt or slightly con- 
cave, entire, not glandular, mostly 0.2-0.3 mm. across. Stamens 3; fila- 
ments completely united into a column (0.5—) 0.7-0.9 mm. long and c. 
0.2-0.3 mm. thick; anthers sessile, more or less connate back-to-back by 
the connectives, triangular to ovate, subacute or obtuse, 0.2—0.3 mm. long, 
0.35—0.5 mm. broad; anther-sacs dorsiventrally compressed, divergent, the 
slits confluent, dehiscing horizontally; pollen grains coarsely reticulate 
(the brochi 1.5-3 » across), nearly spheroidal, 24-30 p» long, 21-27 yp 
broad. 

Female flower: pedicel becoming (1.5—) 1.8-2.5 mm. long, olivaceous, 
smooth or obscurely roughened, gradually dilated from the base, angled 
above or throughout. Calyx-lobes 6 (occasionally 5), subequal, obovate or 
sometimes spathulate, c. (1.2—) 1.3-1.8 mm. long, 0.9-1.4 mm. broad, 
rounded at the tip, entire, olivaceous with conspicuous pale scarious mar- 
gins, midrib unbranched or with a few obscure steeply ascending lateral 
veins. Disk shallowly cupuliform, subentire or obscurely and obtusely 6- 
lobed. Styles erect or ascending, c. (0.3—) 0.5 mm. long, slender, parted %4 
to 4% their length, the arms divergent, the slender tips recurved. 

Capsule oblate, trigonous, c. 2.5 mm. in diameter, smooth, yellowish- 
brown, not veiny. Seeds plumply trigonous, c. 1.2 mm. long and 0.8 mm. 
radially and tangentially, pale yellowish-brown, with 8-10 plane longi- 
tudinally darker bands and many fine transverse striae. 


Type: Dominican Republic, Tiirckheim 3187. 


DISTRIBUTION: mountainous areas, Hispaniola (Map XIV). 


HAITI. Norn: near Port Margot, Morne Maleuvre, shrubby grassy slopes, 
alt. 800-1000 m., 8 Dec. 1924, Ekman H2792 (S, HOLOTYPE of P. trigonus). 
ARTIBONITE: Massif des Matheux, Grand-Bois, Morne Moitié-Duporté, on the 
high ridge, “Laubwald”, limestone, alt. 1850-1875 m., 16 Mar. 1926, Ekman 
HOfe1 (AS Ss) 


DOMINICAN REPUBLIC. Duarte [formerly in Pacificador]: Loma Quita 
Espuela, vicinity of San Francisco de Macoris, alt. 400-1000 m., 5-17 Apr. 1922, 
Abbott 2132 (US), 2138 (NY, US); top of Loma Quita Espuela, alt. 930 m., 25 
Apr. 1929, Ekman H12288 (S). LA Veca: Constanza, Valle Nuevo, Kiefern- 
wald unterhalb, alt. 1700 m., Apr. 1910, Tiirckheim 3187 (BR, LECTOTYPE). 
TRUJILLO VALDEZ [formerly in Azua]: Sierra de Ocoa, San Jose de Ocoa, 
Bejucal, Loma de los Palos Mojados, alt. c. 1650 m., in pinelands, 13 Mar. 1929, 
Ekman H11919 (S, US). Santo Domrinco: top of Loma La Campana (west of 
La Cumbre), alt. c. 1100 m., 11 Feb. 1929, Ekman H11505 (S). 


This robust species is usually recognizable as distinct from its Hispanio- 
lan congeners by virtue of its longer branchlets with more leaves which 
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are usually truncate at the tip, larger male flowers, with completely united 
filaments, and banded rather than striate seeds. Actually its coarsely 
reticulate pollen grains are its most characteristic feature, and examination 
of these will always permit discrimination of the present species from 
superficially similar forms of P. fuertesii. It is possible that hybridization 
may occasionally occur between these two species, as a rather intermediate 
specimen from San Jose de Ocoa (Tiirckheim 3688; listed under P. fuer- 
testi) suggests. There can be no doubt, however, that the only near rela- 
tive of P. leptoneurus is the following species, P. dimorphus, which also 
has coarsely reticulate pollen grains and is very similar in its vegetative 
parts and flowers as well. 


32. Phyllanthus dimorphus Br. & Wils. Mem. Torr. Bot. Club 16: 75. 
1920. (PLATE XX, figs. J-K). 


Subshrub c. 0.5—1.5 m. high, the erect main stem subsimple, 1.5—2.5 mm. 
thick, terete or nearly so, brownish and smooth on older basal portions, 
plumbeous with many fine pale longitudinal ridges above; internodes 
c. 3-7 cm. long below, 0.5—2 cm. above. Cataphylls: stipules ovate-lanceo- 
late, 1.5—2.5 (-3) mm. long, 1-1.5 (—2) mm. broad, acuminate, conspicu- 
ously auriculate at the base, subentire, blackish and indurate; blade 
lanceolate, more or less reflexed, c. 0.8-1.5 (—2) mm. long, 0.3 mm. 
broad. Deciduous branchlets (4—) 5-15 (—22) cm. long, 0.4-0.7 mm. 
thick, subterete, plumbeous or brownish, more or less roughened with min- 
ute ridges on the main stem (especially so on the first internode), with 
25-75 (—95) leaves; first internode 1.5—4.5 mm. long, median internodes 
(1—) 1.5-3.5 mm. long. Leaves: stipules persistent, triangular-lanceolate, 
0.7-1.5 (-2.2) mm. long, 0.3-0.7 mm. broad, acuminate, dark reddish- 
brown to black, more or less indurate. Petioles 0.4-0.5 mm. long. Leaf- 
blades subcoriaceous, linear-oblong, 6-11 mm. long, 1.5—4 (—5) mm. broad, 
obtuse to rounded and apiculate at the tip, obtuse at the base; above 
deep olivaceous, smooth, the midrib plane, the laterals invisible, beneath 
brownish with minute white flecks or greyish, the midrib prominently 
raised, the laterals (c. 3-6 on a side) rather obscure or obsolete; margins 
thickened, plane, smooth or minutely roughened, more or less reddish- 
tinged. 

Dioecious or rarely monoecious (but then the branchlets unisexual). 
Lower branchlets of male plant with c. 10-40 barren proximal nodes, upper 
with c. 5-8 such barren nodes, the succeeding nodes with racemiform 
cymules of 3 or 4 flowers; bracteoles reddish-brown, scarious, subpersist- 
ent. Female branchlets with c. 15-25 barren proximal nodes, the succeed- 
ing nodes with solitary female flowers. 

Male flower: pedicel c. 0.7-1.8 mm. long. Calyx-lobes 5, subequal, 
elliptic-obovate, c. (1.4—) 1.7—2 (—2.3) mm. long, 0.9-1.7 (—2) mm. broad, 
broadly rounded at the tip, entire, yellowish-scarious, the midrib un- 
branched or nearly so. Disk-segments 5, trigonous, fleshy and massive, 
subentire, not evidently glandular, c. 0.25-0.4 mm. across. Stamens 3, 
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completely fused into a synandrium as in sect. Cyclanthera, the column 
1.1-1.3 mm. high, c. 0.35 mm. thick at the dilated base, tapering above; 
common connective of the synandrium plane or with the slight central 
umbo, peltate on the column, c. 0.5 mm. across (the entire synanther 
c. 0.7-1 mm. across); anthers horizontal, confluent into a circumscissile 
rim encircling the connective; pollen grains coarsely reticulate, 20-25 pu 
long, 19-24 » broad. 

Female flower: pedicel becoming (2.2—) 2.5-2.8 (—3.1) mm. long, sub- 
terete, smooth, olivaceous or reddish-brown. Calyx-lobes 5, elliptic to 
obovate, 1.6-2.5 mm. long, 1-1.6 mm. broad, rounded at the tip, entire, 
with fairly broad yellowish-scarious margins, the midrib apparently un- 
branched (the lateral veins completely obscure), not dorsally carinate. 
Disk saucer-shaped, obscurely 5-lobed or 5-angled, entire. Styles erect, 
1.1-1.7 mm. long (much longer than the ovary), parted %4 to % their 
length, the branches divergent, the slender recurved tips 0.4-0.7 mm. long. 

Capsule oblate, 2.8-3 mm. in diameter, shallowly sulcate, olivaceous, 
obscurely rugulose, not veiny; seeds plumply trigonous, 1.2—-1.3 mm. long, 
1-1.1 mm. radially and tangentially, light yellowish-brown, lucent, with 
c. 10-12 fine longitudinal scarcely raised striae, finely transversely striate. 


Type: Cuba, Trinidad Mountains, Britton & Wilson 5350. 
DISTRIBUTION: endemic to the Trinidad Mountains, Cuba (Map XII). 


CUBA. Las Vittas: Trinidad Mountains, El Porvenir to Aguacate, grassy 
hill, alt. 700-900 m., 10 Mar. 1910, Britton & Wilson 5350 (NY, HOLOTYPE; F, 
US, isotypes); Buenos Aires, alt. c. 2500 ft., 6 Dec. 1928, Jack 6849 (A, F, 
US; flowers abnormal), 6 Mar. 1929, 7003 (A); same locality, 12 Mar. 1930, 
Hunnewell 11571 (GH); Loma del Campo, Buenos Aires, grassy shrubby area, 
19 July 1953, Webster 4770 (GH). 


The floral morphology of this species was completely misinterpreted by 
Britton & Wilson, who described the flowers as having the styles slender 
and forked in some plants and united in a column with a peltate stigma in 
others. Since in the latter instance they were actually describing the char- 
acteristic androecium of the species, their epithet dimorphus is unfortu- 
nately inappropriate and erroneous. 

The synandrium of this species superficially closely resembles that of 
species in sect. Cyclanthera, and Alain (Fl. Cuba 3: 56. 1953) has in fact 
combined P. dimorphus with P. cyclanthera [i.e., P. lindenianus|. How- 
ever, the pollen grains and stipules clearly demonstrate that the plant of 
the Trinidad Mountains belongs to subsect. Pentaphylli of sect. Phyllan- 
thus. Furthermore, the coarsely reticulate ornamentation of the pollen, as 
well as vegetative features, show that P. dimorphus is much more closely 
related to P. leptoneurus of Hispaniola than it is to any of the Cuban 
species. 


33. Phylanthus junceus Muell. Arg. in DC. Prodr. 15(2): 411-412. 
1866. (PLATE XXI, figs. A-B). 
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Phyllanthus pruinosus var. ? subnudus Wright ex Griseb. Cat. Pl. Cub. 16. 
1866. 

Phyllanthus squamatus Wright, Anal. Acad. Ci. Habana 7: 109-110. 1870. 

Diasperus junceus (Muell. Arg.) O. Ktze. Rev. Gen. 2: 599. 1891. 


Perennial herb, main axis a slender more or less gnarled woody caudex 
bearing at ground level several clustered wand-like branches mostly 1-3.5 
dm. high, 0.5-1 (1-1.3) mm. thick, stramineous to pale reddish-brown, 
smooth, terete, sulcate, with (3—) 5-7 (-10) nodes, the internodes mostly 
2-6 (—-8) cm. long. Cataphylls: stipules ovate, 1.2-1.8 mm. long, 0.6- 
1.1 mm. broad, acute or acuminate at the tip, basal auricle very large 
(and often overlapping so that stipule appears peltate) and denticulate, 
brownish-black and indurate; blade lanceolate, 0.5—0.8 mm. long. Decidu- 
ous branchlets mostly 2—7 (—8) cm. long, 0.2—-0.4 mm. thick, light brown- 
ish, somewhat pruinose, smooth, terete, with c. (6—) 10-20 (—30) leaves; 
first internode (6—) 10-18 (—25) mm. long, median internodes 2-4 
(—6) mm. long. Leaves: stipules mostly ovate-lanceolate, 0.6—-0.8 (—1.1) 
mm. long, 0.25—0.4 mm. broad, acute or acuminate at the tip, entire, dark 
brown to blackish and more or less indurate. Petioles 0.3-0.6 (—0.8) mm. 
long. Leaf-blades chartaceous to subcoriaceous, elliptic to obovate, mostly 
5—8 (—10) mm. long and 2—5 mm. broad, obtuse or rounded at both ends; 
above olivaceous, minutely but usually distinctly areolate-foveolate, the 
midrib inconspicuous, the laterals obscure; beneath minutely pulverulent- 
scabridulous (glabrate with age), the midrib raised, the laterals obsolete; 
margins thickened, smooth, sometimes more or less revolute. 

Dioecious or subioecious, the branchlets never bisexual; proximal 1-3 
axils barren, or all nodes floriferous; male flowers c. 7-10 in racemiform 
cymules which become 1—1.5 mm. long, the bracteoles subindurate; female 
flowers solitary. 

Male flower: pedicel c. 1.2—2.2 mm. long. Calyx-lobes 5, elliptic to 
spathulate, 1-1.5 (—1.7) mm. long, 0.6-0.9 (-1) mm. broad, obtuse or 
rounded at the tip, entire, yellowish, the herbaceous median area narrower 
than the broad scarious margins, the midrib unbranched. Disk-segments 5, 
squarish or broadly obcuneate, c. 0.2-0.3 mm. across, thin, subentire, 
usually standing erect. Stamens 2 (rarely 3, or with the rudiment of a 
third); filaments united into a colmun (0.4—) 0.5—0.6 (0.75) mm. high, 
gradually tapering from the strongly dilated base to the apex; anthers 
sessile or subsessile atop the column, discrete or sometimes slightly con- 
nate by the connectives, 0.2-0.3 mm. long, 0.25—0.4 mm. broad; anther- 
sacs divergent, confluent at the apex, dehiscing more or less horizontally, 
pollen grains finely reticulate, 23-27 p» long, 18-22 » broad. 

Female flower: pedicel becoming (2.2—) 2.5-3 (—4) mm. long, more or 
less terete below, angled and thickened above. Calyx-lobes 5 (rarely 6), 
elliptic to spathulate, becoming 1.5-1.8 (—2) mm. long, (0.75—) 0.9- 
1.5 mm. broad, rounded or obtuse at the tip, with broad scarious margins, 
the midrib raised dorsally and ventrally, the lateral veinlets usually quite 
inconspicuous. Disk 5-lobed or nearly divided into 5 (6) suborbicular 
segments, somewhat fleshy, entire, sometimes pitted. Styles free, ascend- 
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ing, 0.3-0.45 mm. long, parted only 14 their length, the more or less flat- 
tened and dilated style-branches recurved. 

Capsule [rarely seen entire] c. 3.5 mm. in diameter, smooth, light 
brownish, not veiny. Seeds (1.35—) 1.5-1.7 (—1.8) mm. long, c. 1-1.2 mm. 
radially and tangentially, golden- or chestnut-brown, transversely barred 
with overlapping rows of more or less hygroscopic cells which spread as 
brownish setae when wetted, the longitudinal striae very inconspicuous or 
invisible. 

Collected in flower and fruit November to July; perhaps flowering 
throughout the year. 


Type: Cuba, Pinar del Rio, Wright 1937. 


DISTRIBUTION: endemic to western Cuba and the Isle of Pines (Map 
XV). 


CUBA. Prnar DEL Rio: Arroyo Mantua, Damuji, in savannas near salt water, 
Ekman 11067 (S); palm-barrens west of Guane, Shafer 10628 (NY); Laguna 
Jovero to Mendoza, in sand, Shafer 10875 (NY); cut-over pineland between 
Pinar del Rio City and Sumidero, Webster 4671 (GH); pinelands near Pinar del 
Rio, Wright 3685 (GH, NY; type collection of P. sguamatus); pinelands near 
San Luis, south of Pinar del Rio, Ledén et al. 19589 (MICH); savanna 10.5 km. 
south of Pinar del Rio, Proctor 16329 (JAM); white sands near lagoons, between 
Pinar del Rio and La Coloma, Webster 4675 (GH); between Vinales and Pinar 
del Rio, serpentine bank, Webster 4669 (GH); Vinales, Sitio del Infierno, in 
pineland hills, Ekman 16722 (S); Herradura, pinelands, Baker 3503, Britton et 
al. 6448, Earle 642 (NY); between Los Palacios and Herradura, savanna, Shafer 
11704 (NY); Pinales Almacigos, Wright 1937 (G, HoLoTYPE; GH, MO, Iso- 
TYPES); without locality, Wright (MO, S; probably Wright 3685). Ista DE 
Pinos: white-sand savannas, Santa Barbara, Alain & Killip 2120, 2146 (US), 
Killip 42666, 42695 (US); pinelands south of Santa Barbara, Killip 44112 (US); 
near Nueva Gerona, Curtiss 422 (G, L, NY, P), Jennings 648 (NY); pineland 
savannas, Rio Jucaro region, Killip 42947 (US); savannas, Cemetario de Colum- 
bia, Killip 43586 (US); grassy pinelands, San Francisco de las Piedras, Killip 
& Swetland 41634 (US); barrens near Majagua River north of Los Indios, 
Jennings 408 (GH, NY); pinelands, San Pedro and vicinity, Britton & Wilson 
14323 (NY); savannas between Santa Fe and San Juan, Killip 43926 (US). 


This species characteristic of savannas and pinelands in western Cuba 
is easily distinguishable by its large floral and fruiting parts, as well as 
by the areolate pattern of its upper leaf-surface. Although the total area 
of the distribution of the species is not very large, it appears to be very 
common within this range and indeed ubiquitous in favorable localities. 
It is very similar in habit to P. pentaphyllus ssp. pentaphyllus and may be 
regarded as more or less coordinate in ancestry. Unlike P. pentaphyllus, 
P. junceus appears to prefer siliceous soil and is never found on calcareous 
substrates; this may partially account for its more restricted over-all range. 


34. Phyllanthus pentaphyllus Wright ex Griseb. Goett. Nachr. 1865: 
167. 1865. 


A highly variable perennial herb becoming 0.2-3 dm. high, with the 
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main axis often abortive, the branches becoming clustered on a caudex 
and themselves more or less diffusely branching; flowering the first year, 
thus simulating an annual (and perhaps occasionally an annual in fact un- 
der difficult conditions); main stems erect or spreading, stramineous or 
greyish becoming dark brown in age, smooth or rarely minutely scabridu- 
lous, often somewhat channelled, c. 0.5—2 mm. thick; internodes (except 
in very depauperate plants) mostly 2-5 cm. long. Cataphylls: stipules 


MAP XVI 
* — P. ECHINOSPERMUS 
o P, SELBY! 
e P. IMBRICATUS 
as s a 


Maps XV and XVI. Distribution of some species of subsect. Pentaphylli in 
Cuba. 


ovate-triangular, mostly 0.9-1.3 mm. long, 0.5—-0.7 mm. broad, acute to 
acuminate at the tip (or the lateral teeth sometimes obscuring the apex), 
entire to more commonly conspicuously dentate or lacerate, conspicuously 
auriculate at the base, dark reddish becoming blackish and indurate; blade 
linear-lanceolate. Deciduous branchlets (0.5—) 1-3 (-6) cm. long, 0.2— 
0.3 mm. thick, terete, furrowed, olivaceous or stramineous, smooth or 
rarely scabridulous, with 5-20 (—35) leaves; first internode (2.5—) 5-15 
mm. long, second internode often very short and first two leaves hence 
subopposite, median internodes c. 0.5—1.5 (—2) mm. long. Leaves: stipules 
subpersistent, lanceolate, 0.4-0.8 (—1) mm. long, acuminate, olivaceous 
or sometimes reddish-tinged, entire, scarious (the proximal ones some- 
times becoming reddish-black and indurate). Petioles 0.3-0.4 mm. long. 
Leaf-blades membranous to subcoriaceous, elliptic to mostly obovate or 
suborbicular, (1.5—) 2.5-7.5 (—8.5) mm. long, (0.75—) 1.5-4 (—5.5) mm. 
broad, mostly obtuse or rounded and often apiculate at the tip, acute to 
obtuse or rounded at the base; above smooth, deep green, the midrib in- 
conspicuous; beneath smooth or minutely scabridulous, greyish or brown- 
ish, the midrib prominent, the laterals invisible to conspicuous and reticu- 
late; margins plane or slightly reflexed, sometimes slightly thickened, 
smooth or roughened. 

Monoecious (in the West Indies; only rarely and exceptionally dioeci- 
ous); male flowers 5-25 in racemiform cymules, the scarious yellowish- 
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white bracteoles more or less persistent after fall of the flowers; female 
flowers solitary in the distal axils. 

Male flower: pedicel mostly 0.4—-0.8 mm. long. Calyx-lobes 5, subequal, 
rather strongly imbricate, obovate, (0.4-) 0.5-1 mm. long, (0.3-) 0.4— 
0.75 mm. broad, obtuse at the tip, entire to crenulate, yellowish and 
scarious, the midrib unbranched. Disk-segments 5, roundish or squarish, 
flat, subentire, not evidently glandular, c. 0.1-0.15 mm. across. Stamens 2; 
filaments connate beyond the middle into a column c. 0.2—-0.3 mm. high; 
anthers short-stipitate or subsessile atop the column, discrete (rarely united 
at the base), c. 0.1-0.2 mm. long, 0.15—-0.3 mm. broad; anther-sacs diver- 
gent, the slits confluent, dehiscing obliquely to horizontally; pollen grains 
finely reticulate, 21-25 » long, 16-20 » broad. 

Female flower: pedicel becoming (0.8—) 1.2-2 (—2.7) mm. long, terete 
or sometimes obscurely angled, slender, tapering only slightly upwards, 
olivaceous, smooth. Calyx-lobes 5, subequal, elliptic to mostly obovate, 
becoming 0.8—1.2 mm. long and 0.5—0.75 mm. broad, subacute to rounded 
at the tip, entire or occasionally obscurely crenulate, herbaceous with 
broad whitish scarious margins, the midrib unbranched. Disk variable: 
cupuliform and merely angled, 5—lobed, or parted into 5 linear segments. 
Styles spreading or somewhat ascending, c. 0.15—0.2 mm. long, parted 
(4-) % to ¥% their length, the style-arms divergent, the slender tips 
recurving. 

Capsule oblate, rounded, c. 1.7-1.9 mm. in diameter, smooth, stramine- 
ous or olivaceous, the veins obscure. Seeds acutely trigonous, 0.8-1 mm. 
long, 0.7—-0.8 mm. radially and tangentially, light brown, with 6—8 delicate 
but often obscure slightly raised longitudinal striae on the back, trans- 
versely barred on the back with slightly hygroscopic epidermal cells. 

Collected flowering and fruiting throughout the year. 


This highly variable species has a broad range embracing most of the 
West Indies but with many lacunae as regards its local distribution. It 
shows close relationships to P. junceus on the one hand and to P. pul- 
verulentus and P. echinospermus on the other; all four of these species 
have in common a more or less acaulescent habit which is associated with 
an unusual degree of development of branches from collateral buds, both 
at the cotyledonary and at subsequent nodes. The result is that the plants 
have clusters of rather wand-like stems either at the swollen end node of 
the original main axis or one of the branches. 


Ecologically, P. pentaphyllus is well separated from P. junceus and 
P. echinospermus by its preference for calcareous habitats; but it is merely 
geographically isolated from P. pulverulentus, which grows on precisely 
the same sort of littoral coral platforms that P. pentaphyllus does. It is 
hardly surprising that of these three species related to P. pentaphyllus, the 
least distinctive is P. pulverulentus, which has the earmarks of a subspecies 
showing geographical replacement; but in the present treatment, P. pulveru- 
lentus is retained at specific rank because of its reasonably well-marked 
characters. 
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KEY TO THE SUBSPECIES 


Leaves subcoriaceous, broadly obovate to suborbicular (1.2-1.7 times as long as 
broad), the lateral veins very obscure or invisible beneath; disk (at anthesis) 5- 
angled or shallowly and obtusely s-lobed; plants stiffly erect. .. ssp. polycladus. 
Leaves membranous to chartaceous, more narrowly obovate (1.7-2.5 times as 
long as broad), the lateral veins and tertiary reticulum usually prominent be- 
neath; disk of female flower deeply 5-lobed or parted into 5 linear segments ; 
plants with usually more flexible, often spreading, stems __. . ssp. pentaphyllus. 


34a. Phyllanthus pentaphyllus ssp. pentaphyllus 
(PLATE XXI, figs. C-D). 


Phyllanthus niruri £ radicans Muell. Arg. Linnaea 32: 44. 1863; DC. Prodr. 
15(2): 407. 1866. 

Phyllanthus radicans (Muell. Arg.) Small, Fl. S.E. U. S. 692. 1903. 

Phyllanthus polycladus var. y curassavicus Urb. Symb. Ant. 5: 384. 1908. 


Perennial or sometimes appearing annual, stems smooth or rarely scabri- 
dulous, rather flexuous, upright or spreading. Deciduous branchlets (0.5—) 
1—3.5 (—6) cm. long, with (5—) 8-25 (-35) leaves. Leaf-blades mem- 
branous or chartaceous, flexible or brittle, obovate to spathulate, sometimes 
quite narrow, (1.5—) 3-6 (—8.5) mm. long, (0.75—) 1-3.5 (—5) mm. broad, 
mostly 1.7—2.5 times as long as broad; lateral veins usually rather con- 
spicuous beneath, a reticulum of delicate veinlets often visible; margins 
rather clearly demarcated, thicker than the blade, more or less roughened 
by projecting cell walls. 

Monoecious (very rarely dioecious); proximal 0-2 axils barren, suc- 
ceeded by 2-4 axils with cymules of (5—) 10-25 male flowers; cymule 
often with twin axes (the first branching being dichasial), or sometimes 
cristate and developing into a thick cluster of flowers. 

Male flower: calyx-lobes entire, obovate, 0.4-0.7, mm. long, 0.3-0.5 mm. 
broad; staminal column c. 0.2-0.25 mm. high. Female flower: pedicel 
(0.8—) 1.2-2 (—2.7) mm. long; calyx-lobes 0.5—1.2 mm. long, 0.25—0.6 mm. 
broad; disk deeply 5-lobed or parted into 5 lanceolate to linear segments. 


Type: Cuba, Pinar del Rio, Santa Cruz, on rocks in the river, 8 April 
1863, Wright 1938 ex p. (GOET, HoLtotype; GH, MO, NY, S, US, 1so- 
TYPES). Wright’s collection is a mixture of plants from at least two differ- 
ent localities; the citation of type locality is the result of matching the 
data on the Goettingen and Gray Herbarium specimens. The other local- 
ity, the label for which is also on the Gray Herbarium sheet, is Lagunillas, 
River San Sebastian, and is presumably also in Pinar del Rio, although it 
has not been located on any map. There are two rather distinctive forms 
represented in the type collection, one with shorter branch internodes and 
monoecious inflorescences, the other with longer branch internodes and 
dioecious inflorescences (this latter form occurring on the New York and 
Stockholm sheets). Various circumstances suggest that the monoecious 
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form was collected at Santa Cruz and the dioecious form probably at 
Lagunillas, so that the nomenclatural type fortunately must be associated 
with the far more common monecious plant. 


DISTRIBUTION: ssp. pentaphyllus comprises two varieties: var. penta- 
phyllus, which is very widespread in the West Indies, and var. floridanus, 
which is restricted to southern Florida (Map X). 


BAHAMAS. Great BAHAMA: pinelands, Eight Mile Rocks, Britton & Mills- 
paugh 2381 (F, NY). ELeuTHERA: Governor’s Harbor and vicinity, sandy soil, 
Britton & Millspaugh 5514 (F, NY). Maricuana [Mayaguana]: 5 mi. west of 
Southeast Point, Wilson 7552 (F, NY). 


CUBA. Prnar pvev Rio: Arroyo del Sumidero, dry rocks above the water, 
Shafer & Leén 13587 (NY); Pinar del Rio City, Mateo Sanchez, moist places, 
Ekman 17933 (MICH, S); Sierra de los Organos, San Diego de Tapia, at the 
edge of the Rio Mani-Mani, Ekman 12679 (S); La Cajalbana, La Mulata, 
Acuna (SV 18221); La Cajalbana, La Palma, Acuna & Alain (SV 15812); 
Santa Cruz, on rocks in the river, Wright 1938 ex p. (GOET, HoLotyPE; GH, 
MO, NY, S, US, 1sorypes); River San Sebastian, Lagunillas, Wright 1938 ex p. 
(GH, and perhaps some of the other isotype sheets); bay of Mariel, Britton & 
Earle 7597 (F, NY), 7610 (NY, US); Mariel, Tinaja, towards Rio Dominica, 
Ekman 12882 (S); without specific locality, Wright “48” (GOET, probably 
Wright 1938). IsLA DE Pinos: Nueva Gerona, near the marble quarry at the 
foot of Sierra Las Casas, on shaded rocks, Ekman 12571 (S). HABANA: Havana, 
Hermann 62 (F, NY); Vedado, Ekman 149 (S); prope Morro in rupibus, Ek- 
man 1164 (S); Playa de Jaimanitas, Ledn 6294 (NY); Cabana Fortress, Ledn 
11396 (NY); Playa de Baracoa, Ledn 8440 (NY); Cuabal de Jesus Maria near 
Minas, Ledn 4781 (NY, SV). Matanzas: Boca de Canasi, on limestone rocks, 
Leén 13172 (NY); coral rocks, playa, Matanzas,, Britton et al. 92 (NY); Ma- 
tanzas, among bushes and grass near the bay, Wright “123” (GOET); Canimar, 
Otto 51 (W); shore of Matanzas Bay, limestone ledges near Canimar Bridge, 
Webster 4800 (GH). Las Vittas: Trinidad Mountains, Hanabanilla Falls, rocky 
river bed, Britton et al. 4850 (F, NY). 


HAITI. Ovest: Pte.-4-Raquettes, Ile Gonave, Ekman H8879 (S, US), Fyer- 
dam 272 (F, GH, NY, US). 


DOMINICAN REPUBLIC. Puerto Prata: Sosua, rock fissures on coral reef, 
Ekman H14481 (S). BARAHONA: sea-shore, Fuertes 1078 (A, F, GH, US); bei 
Paraiso, Fuertes 961 (A, NY, P, W). 


PLATE XXI. Flowers or sect. Phyllanthus, sussect. Pentaphylli. 

Fics. A-B. Phyllanthus junceus Muell. Arg. (male, Killip 43926 [US]; female, 
Killip 42947 [US]). Fics. C-D. Phyllanthus pentaphyllus Wright ex Griseb. 
ssp. pentaphyllus (male, Eyerdam 272 [GH]; female, Ekman 1164 [S]). Fics. 
E-F, Phyllanthus pulverulentus Urb. (male, Webster 3981 [GH]; female, Webd- 
ster 3937 [GH]). Fics. G-H. Phyllanthus echinospermus Wright (Ekman 
18131 [S]). Fics. I-J. Phyllanthus selbyi Br. & Wils. (Britton & Wilson 14157 
boc Fics. K-L. Phyllanthus imbricatus Webster (Britton & Wilson 14192 
[GH]). 


Jour. ARNotp Ars. Vor. XXXVIII PLATE XXI 


WEBSTER, WEST INDIAN PHYLLANTHUS 


350 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxxvui 


CURACAO. Curacao: P. E. Benzon (C); Ft. Nassau, calcareous land, Surin- 
gar 2 (L, type collection of P. polycladus var. curassavicus) ; limestone rocks near 
Willemstad, Britton & Shafer 2948 (F, US). Bonatre: Boldingh 7278 (C, L). 


Although this very polymorphic population could perhaps be subdivided 
further into varieties, the present broad circumscription seems the most 
practicable. Actually, the only additional entity recognized within ssp. 
pentaphyllus, var. floridanus, is very weakly defined; it differs from var. 
pentaphyllus mainly in its dioecious inflorescence, but dioecious individuals 
do occur (though rarely) in the Cuban population. Consequently, if any 
taxonomic adjustments are made, the result may prove to be the deletion 
of the two varieties now existing rather than the erection of additional 
ones. 

The distribution of ssp. pentaphyllus appears to be curiously disjunct, 
and it appears doubtful that future collecting will appreciably narrow the 
gaps. It might be supposed that such a distant station as that in Curacao 
might show appreciable taxonomic differences, but there do not appear 
to be any significant differences between the plants from the Dutch islands 
and those from Cuba. The absence of ssp. pentaphyllus from eastern 
Cuba may be accounted for by its replacement by P. pulverulentus, and 
its apparent rarity in Hispaniola may simply reflect inadequate collecting; 
but the spotty distribution in the Bahamas is more difficult to explain. 
The plants from the Lesser Antilles (Guadeloupe), which show a much 
closer approach to ssp. pentaphyllus than one would expect from their prox- 
imity to ssp. polycladus, also pose a problem in relationships that cannot 
be resolved at this time. 


34b. Phyllanthus pentaphyllus ssp. polycladus (Urb.) Webster, 
Contr. Gray Herb. 176: 56. 1955. (PLATE XXII, fig. C). 


Phyllanthus polycladus Urb. Symb. Ant. 1: 333. 1899. 
Phyllanthus polycladus B guadeloupensis Urb. ibid. 


Perennial, woody at the base, branches mostly stiffly erect (at least 
below). Deciduous branchlets 0.7—1.5 (—2.7) cm. long, with (4-) 5-12 
leaves. Leaf-blades subcoriaceous, broadly ovate to suborbicular, 2.5—5 
(—6) mm. long, 2-4 mm. broad, mostly 1.2-1.7 times as long as broad; 
lateral veins inconspicuous or invisible; margins not clearly demarcated 
except by color (scarcely thicker than the blade), smooth. 

Monoecious, the proximal 0-1 nodes barren, the succeeding 2—4 nodes 
with racemiform male cymules. 

Male flowers: calyx-lobes more or less crenulate, broadly obovate, 0.7—1 
mm. long, 0.65—-0.75 mm. broad; staminal column 0.2-0.35 mm. high. 
Female flower: pedicel 0.8-1.8 mm. long; calyx-lobes 0.8-1.2 mm. long, 
0.5—0.7 mm. broad; disk cupuliform and merely 5-angled or shallowly and 
obtusely 5-lobed. 


Type: Puerto Rico, Sintenis 3440. 
DISTRIBUTION: Puerto Rico and the Lesser Antilles (Map X). 
PUERTO RICO. Mayacuez: limestone east of Guayanilla, Britton & Britton 
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9141 (F, NY); prope Guanica in rupibus litoralibus ad salinas, Sintenis 3440 
(NY, Lectotype; A, F, GH, L, MO, NY, P, US, W, isotypes); rocky coastal 
thicket, Guanica and vicinity, Britton & Shafer 1912 (NY, US); salinas de 
Guanica, Britton, Cowell, & Brown 4913 (F, NY, US). Ponce: Cayo Muertos, 
coastal limestone rocks, Britton, Cowell, & Brown 4998 (F, MO, NY, WS): 
crevices of rocks near Ponce, Underwood & Griggs 696 (NY, US). Humacao: 
Icacos Cay, limestone rocks, Britton 7171 (NY, US). 


LESSER ANTILLES. Anecapa: rocky plain near settlement, Britton & Fish- 
lock 1000 (F, MO, NY, US). GuapeLoupe: Vieux-Fort, champs de manioc, en- 
droits secs, sablonneux, Duss 209 (P); hauteurs de Vieux-Fort, abondant dans 
le terrain rocailleux et sec, Duss 2443 (F, GH, NY, US). 


A collection purportedly from St. Thomas, in the Virgin Islands (Fried- 
richsthal 383 [W]), is not listed above because its characters on the whole 
agree better with ssp. pentaphyllus and also because it seems rather un- 
likely that the plant has not been recollected on such a comparatively 
well-known island as St. Thomas. It must be granted, however, that since 
the plants from Guadeloupe also approach ssp. pentaphyllus, there is a 
possibility that the populations east of Puerto Rico may ultimately prove 
not to belong to ssp. polycladus; in such an event, Friedrichsthal’s record 
would no longer be surprising. A careful search for P. pentaphyllus on 
St. Thomas is highly desirable. 

Two collections from Indiera Fria, Maricaco, Aquadilla Province, Puerto 
Rico (Stevens & Hess 3328, 3347 [NY]), are too fragmentary to be 
positively identified, but may represent an aberrant form of ssp. polycladus. 
They differ in having branchlets up to 4.2 cm. long with narrow leaves, 
and in being apparently dioecious. Additional specimens will have to be 
procured from this population in order to ascertain its exact affinity. 

In his original publication of P. polycladus, Urban merely referred it to 
sect. Euphyllanthus and remarked it as distinct by its two stamens, with- 
out discussing its relationships. Subsequently (on labels) he applied the 
name P. polycladus to individuals of ssp. pentaphyllus from Cuba and 
Hispaniola, so that evidently he did not appreciate the fact that Wright 
had already described the species nor that any real differences existed be- 
tween the plants of Cuba and those of Puerto Rico. Careful study of all 
available collections demonstrates, however, that the species may be divided 
into two subspecies which are so distinctive that they might appear to 
merit specific rank. The intermediate nature of the plants from Guade- 
loupe suggests on the contrary that the two populations have not yet 
attained specific distinctiveness, and confirmation of Friedrichsthal’s col- 
lection from St. Thomas would strengthen this point of view. In any event, 
there appears to be no necessity for designating or recognizing any further 
subspecific taxa, such as Urban’s var. guadeloupensis. 


35. Phyllanthus pulverulentus Urb. Symb. Ant. 9: 192. 1924. 
(PLATE XXI, figs. E-F). 


Suffruticose perennial c. 1-3 dm. high, copiously branching from a woody 
base; branches erect or spreading, terete, stramineous or brownish, smooth 
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or minutely scabridulous, c. 0.5—0.6 mm. thick; internodes c. 0.5—3 (—4.5) 
cm. long. Cataphylls: stipules deltoid-ovate, 0.8—-1.2 mm. long, 0.6—0.9 mm. 
broad, acute to acuminate at the tip, conspicuously auriculate at the base, 
entire to conspicuously dentate (sometimes distally several-toothed, with 
a definite apex), becoming reddish-black and indurate; blade linear- 
lanceolate, 0.5—0.8 mm. long. Deciduous branchlets (1—) 1.5-3 (—4) cm. 
long, 0.2—0.3 mm. thick, subterete, olivaceous, smooth to densely scabridu- 
lous, with mostly 7-25 leaves; first internode (1—) 1.5—7 (—8) mm. long, 
median internodes 1-3 (—4) mm. long. Leaves: stipules more or less 
deciduous, lanceolate, c. 0.5—-0.9 mm. long, acuminate, entire, yellowish, 
scarious. Petioles 0.25—0.5 mm. long. Leaf-blades firmly chartaceous, 
scabridulous on both sides but more conspicuously so beneath, elliptic or 
oblong to obovate or sometimes suborbicular, c. (2.5—) 3-5 (-—6) mm. 
long, (1.5—) 2-3 mm. broad, obtuse to rounded or occasionally subacute 
at the tip, obtuse or rounded at the base; above greyish-green, the midrib 
obscure, the laterals invisible; beneath yellowish-green, the midrib raised, 
the laterals obscure or invisible; margins somewhat thickened, plane, 
scabridulous. 

Monoecious or subdicecious. Branchlets of 3 types: (1) bisexual, the 
proximal 1-3 nodes barren, the succeeding 3-9 nodes with cymules of 
male flowers, the distal with solitary female flowers; (2) predominantly 
male, with no barren nodes, the proximal 10-14 nodes with male flowers, 
the 1 or 2 distal nodes with or without female flowers; and (3) female, 
never with any male flowers, the proximal 5—6 nodes barren. Male cymules 
with c .5 or 6 flowers, monochasial or dichasial at the first branching; brac- 
teoles yellowish-white, scarious, persistent. 

Male flower: pedicel c. 0.5—-0.8 mm. long. Calyx-lobes 5, subequal, 
obovate, 0.9-1.2 mm. long, 0.6—0.9 mm. broad, obtuse or rounded at the 
tip, entire, yellowish-scarious, the midrib usually unbranched (that of 
larger lobes occasionally with a few obscure branches). Disk-segments 5, 
plane or concave, roundish, c. 0.2 mm. across, subentire or crenulate, not 
conspicuously glandular. Stamens 2 (rarely 3); filaments completely 
united into a column (0.3—) 0.4-0.5 mm. long; anthers sessile atop the 
column, more or less fused back-to-back, often unequal, c. 0.2 mm. long 
and 0.25—0.3 mm. broad; anther-sacs widely divergent, the slits confluent, 
dehiscing more or less horizontally; pollen grains finely reticulate, 21-26 
long, 16-20 wp broad. 

Female flower: pedicel becoming (0.7—) 1.2-1.8 (—2.2) mm. long, oli- 
vaceous, terete, gradually dilated from the base, smooth. Calyx-lobes 5 
(rarely 6), subequal, obovate, c. 1.2-1.7 mm. long, 0.8-1.2 mm. broad, 
rounded at the tip, entire, with yellowish-scarious margins, the midrib 
branched but the laterals quite obscure. Disk shallowly cupuliform, thin, 
the S-angled rim undulate or crenulate. Styles spreading or ascending, 
c. 0.3-0.4 mm. long, parted c. % their length, the branches divergent, the 
slender blunt tips recurved. 

Capsule oblate, c. 2.2-2.4 mm. in diameter, shallowly sulcate, smooth, 
yellowish-brown, not veiny. Seeds trigonous, c. 1-1.1 mm. long, 0.85— 
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0.9 mm. radially and tangentially, pale to dark brown, with c. 12-14 deli- 
cate longitudinal striae and transversely barred by non-hygroscopic epi- 
dermal cells. 


Type: Cuba, Ekman 7736. 


DISTRIBUTION: Coastal terraces, southeastern Oriente Province, Cuba 
(Map X). 


CUBA. OrIENTE: between Santiago de Cuba and El Morro, on coral, 25 Sept. 
1916, Ekman 7736 (S, HOLOTYPE); limestone rocks at El Morro, steep slopes 
facing the sea, 6 July 1924, Ekman 19197 (MICH, NY, S); vicinity of Guan- 
tanamo, limestone hills along the coast between Escondido Bay and the Rio 
Yateras, 28 July 1951, Webster 3937 (GH, MICH, NY); coastal limestone ter- 
race between the Rio Yateras and Baitiquiri, 31 July 1951, Webster 3981 (GH, 
MICH, NY). 


This species, with its rigid stems and leaves, appears to be a local woodier 
representative of the widespread Caribbean species P. pentaphyllus, which 
it indeed replaces in Oriente. It would be possible to regard P. pulverulen- 
tus as merely a subspecies of the wide-ranging plant, and the disposition 
made above of the Puerto Rican ssp. polycladus might appear to justify 
such a point of view. However, although the criteria are admittedly sub- 
jective, the Oriente population, with its larger male flowers and distinctive 
leaves, appears to be well-marked enough to stand at the specific level, 
whereas the Puerto Rican plant does not. 


36. Phyllanthus echinospermus Wright, Anal. Acad. Ci. Habana 7: 
108. 1870. (PLATE XXI, figs. G-H). 


Phyllanthus minimus Wright, idem 108-109. 


Slender depauperate herb, flowering precociously and appearing as if an 
annual, but at length perennial, the primary axis becoming abortive or 
confounded with numbers of more or less procumbent branches c. 2—5 
(—10) cm. long, 0.3-0.6 (—0.9) mm. thick, smooth, terete, light brown, with 
internodes c. (0.5—) 1-1.5 (—2) cm. long. Cataphylls: stipules deltoid- 
ovate, 0.8-1.1 mm. long, 0.4—0.6 mm. broad, acute, auriculate at the base, 
entire or somewhat denticulate, reddish-brown becoming dark brown or 
blackish and indurate. Deciduous branchlets 1—2.5 cm. long, 0.15—0.2 mm. 
thick, smooth, terete, reddish-brown, with c. 10-15 leaves; first internode 
mostly 3-7 mm. long, median internodes c. 0.8-1 mm. long. Leaves: stip- 
ules linear-lanceolate, 0.5—-1 mm. long, 0.15-0.2 mm. broad, attenuate- 
acuminate, reddish with narrow whitish scarious margins. Petioles c. 0.3— 
0.4 mm. long. Leaf-blades thin, elliptic or elliptic-obovate, (1.5—) 2-4 mm. 
long, 1-2 mm. broad, obtuse or rounded at the tip, obtuse often somewhat 
inequilateral at the base, minutely scabridulous on both sides (but more 
conspicuously so beneath) ; above green or reddish-tinged, midrib impressed 
and rather inconspicuous, the laterals invisible; beneath often reddish, the 
midrib conspicuous and raised, the laterals scarcely or not at all visible; 
margins plane, slightly thickened, smooth, more or less reddish-tinged. 
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Monoecious; proximal (0O—) 1-3 (—4) nodes barren; succeeding (1-) 
2-4 (-6) nodes with racemiform cymules (less than 0.5 mm. long) of 3-5 
male flowers; distal axils with solitary female flowers. 

Male flower: pedicel 0.3-0.7 mm. long. Calyx-lobes 5, suborbicular, 
equal, c. 0.4—-0.5 mm, long, 0.25-0.4 mm. broad, obtuse or rounded at the 
tip, entire, yellowish, subhyaline, obscurely carinate along the unbranched 
midrib. Disk-segments 5, roundish, thin, more or less entire, c. 0.1 mm. 
across. Stamens 2; filaments completely connate into a column 0.15—0.2 
mm. high; anthers sessile atop the column, c. 0.2 mm. long and 0.3 mm. 
broad; anther-sacs divergent, the slits apically confluent, dehiscing more 
or less horizontally; pollen grains finely reticulate, 21-24 pw long, 16-19 p 
broad. 

Female flower: pedicel (0.5—) 0.9-1.2 mm. long, more or less angled and 
reddish-tinged. Calyx-lobes 5, becoming definitely spathulate in fruit, 
0.9-1.2 (—1.5) mm. long, 0.4-0.5 (—0.6) mm. broad, rounded at the tip, 
entire, the scarious margins broader than the narrow herbaceous midstrip, 
dorsally carinate along the unbranched midrib, often conspicuously red- 
dish-tinged. Disk parted into 5 distinct linear, subulate segments c. 0.25— 
0.3 mm. long. Styles ascending, rather fleshy, c. 0.15—0.2 mm. long, bifid, 
the branches reflexed. 

Capsule oblate, rounded-trigonous, c. 1.4-1.5 mm. in diameter, smooth, 
stramineous or brownish, the veins completely obscure. Seeds trigonous, 
0.6-0.7 mm. long, 0.4-0.55 mm. radially and tangentially, brownish, trans- 
versely barred with hygroscopic epidermal cells which recurve as clavate 
brown-stained trichomes (the longitudinal striae completely obscure). 

Collected in November and December. 


Type: Cuba, Pinar del Rio, Wright 3687. 


DIsTRIBUTION: endemic to the lagoon area, western Pinar del Rio (Map 
XVI). 


CUBA. Pinar vet Rio: Laguna Jovero, sandy soil, Shafer 10774 (NY); 
Laguna Jovero to Laguna del Bufeo, in wet sand, Shafer 10996 (NY); Laguna 
Santa Barbara, in the Paurotis-belt, sandy places, Ekman 18112 (S); Laguna 
Alcatraz Grande, in white sand, Ekman 18131 (S); Laguna de la Maquina de 
Tarafa, Wright 3686 (F, GH, NY, P, US;type collection of P. minimus), 3687 
(GH, Lectotype; F, NY, US, isotypes); same locality, steep sides of a small 
brook, Ekman 17903 (S); Pinar del Rio City, between Laguna de la Maquina 
and Laguna de Junio, in somewhat moist places, Ekman 17907 (S). 

This species, which is one of the most diminutive in the West Indies, is 
easily recognizable by its leaves scabridulous on both sides, its spathulate 
usually reddish-tinged fruiting calyx-lobes, and its linear female disk-seg- 
ments. Its habit is precisely like that of very depauperate individuals of 
P. pentaphyllus, and it does indeed appear to be closely related to that 
species. Ecologically, the two are well separated, since P. echinospermus 
is found on sand usually at the edge of lagoons, while P. pentaphyllus is a 
calciphile growing in stream-beds or along the seacoast. 

Specimens of the proposed species P. minimus, described by Wright from 
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individuals collected at the same locality, differ in no way from P. echino- 
spermus except that they represent very young individuals, some of which 
are flowering at the third or fourth branchlet while the cotyledons are still 
attached. In combining the two species, it seems appropriate to conserve 
the epithet echinospermus for the aggregate concept, since the hygroscopic 
cells of the very small seed are a characteristic feature of the species. 


37. Phyllanthus selbyi Br. & Wils. Mem. Torr. Bot. Club 16: 74. 1920. 
(PLATE XXI, figs. ]-J; PLATE XXII, fig. D). 


Erect perennial herb (but flowering first year and then appearing as if 
annual) with dendroid form, the main stem sparingly to copiously branch- 
ing above, becoming 2—4 dm. high, terete, rather woody, with bark be- 
coming blackened and fissured in age; internodes of main stem mostly 
0.5—2 cm. long. Cataphylls: stipules ovate-lanceolate, 1.2-1.5 mm. long, 
0.5—0.7 mm. broad, acuminate, auriculate at the base, entire or conspicu- 
ously dentate, becoming blackish and indurate; blade linear-lanceolate, 
0.6-1.1 mm. long, 0.1-0.15 mm. broad. Deciduous branchlets (1—) 2-3 
(—3.5) cm. long, 0.15—0.3 mm. broad, terete, smooth, reddish-brown or 
stramineous and more or less pruinose, with mostly (15—) 20-30 (-35) 
leaves; first internode c. 3.5-6 mm. long, median internodes 0.6—1.3 mm. 
long. Leaves: stipules linear-lanceolate, 0.50.7 mm. long, 0.15—0.2 mm. 
broad, acuminate, distally scarious-tipped, reddish-tinged with entire whit- 
ish scarious margins. Petioles c. 0.2-0.3 mm. long. Leaf-blades rather 
thick, elliptic or oblong to obovate, 2-3 mm. long, 1—1.8 mm. broad, acute 
or obtuse at the tip, rounded at the base; pale green and somewhat pruinose 
above and below, the veins invisible except for the rather faint midrib; 
margins plane, more or less reddish-tinged, smooth or sometimes slightly 
roughened. 

Dioecious or subdioecious; male branchlets normally with the proximal 
6-10 nodes barren, succeeding ones with racemiform cymules (up to 
0.5 mm. long) of 3-7 flowers; female branchlets with the proximal 10-17 
nodes barren, followed by solitary flowers; occasional male branchlets pro- 
ducing a single distal female flower. 

Male flower: pedicel 0.4-0.7 mm. long. Calyx-lobes 5, elliptic to obovate, 
unequal, the longer c. 0.7-1.2 mm. long and 0.6-0.75 mm. broad, the 
shorter c. 0.6—0.9 mm. long and 0.5—0.7 mm. broad, obtuse or rounded at 
the tip, yellowish-scarious except for the narrow herbaceous area along 
the dorsally carinate unbranched midrib. Disk-segments 5, transversely 
elongate, not conspicuously glandular, c. 0.1—0.2 mm. across. Stamens 2; 
filaments completely united into a column 0.3—-0.4 mm. high; anthers sessile 
atop the column, 0.2-0.3 mm. long, 0.25-0.4 mm. broad; anther-sacs di- 
vergent, the slits apically confluent, dehiscing obliquely; pollen grains finely 
reticulate, 22-24 uw long, 18-20 » broad. 

Female flower: pedicel (0.6—) 1—-1.4 mm. long, terete, smooth, olivace- 
ous, angled. Calyx-lobes 5 (rarely 6), elliptic to obovate, subequal, 1—1.4 
mm. long, 0.6-0.8 mm. broad, obtuse or rounded at the tip, with yellowish 
scarious margins broader than the greenish midstrip, dorsally carinate 
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along the unbranched midrib. Disk variable, usually deeply 5-lobed, some- 
times merely with 3-5 notches, the thin lobes squarish or triangular. Styles 
ascending, 0.25—0.35 mm. long, bifid 4 their length or less, the very short 
unthickened branches recurved. 

Capsules not seen entire; valves stramineous, the veins obsolete. Seeds 
sharply trigonous, c. 0.9 mm. long, 0.65-0.75 mm. radially and tangentially, 
dark brown, the longitudinal striae very obscure or invisible, transversely 
barred by hygroscopic cells which project as slightly clavate setae when 
moistened. 

Collected in flower or fruit November to May; perhaps flowering 
throughout the year. 


Type: Cuba, Isle of Pines, Britton et al. 14157. 
DisTRIBUTION: endemic to the Isle of Pines (Map XVI). 


CUBA. Ista ve Pinos: Santa Barbara, Alain & Killip 2120, Killip 42666 
(US); between San Francisco de las Piedras and Cerro la Canada, Killip 44633 
(US); between Mina de Oro and Playa del Soldado, Killip 43896 (US); Los 
Indios, Alain & Killip 2174 (US), Ekman 12159 (S); Siguanea, Killip 44055 
(US); San Pedro and vicinity, Britton, Wilson, & Selby 14157 (NY, HOLOTYPE; 
F, GH, MO, US, tsorypes); Las Tunas rivulet, Leén & Marie-Victorin 17892 
(MICH). 


This species, characterized by its resemblance to a miniature tree, is 
strikingly microphyllous, like many of its neighbors on the white sands of 
the Isle of Pines. Occasionally individuals of P. selbyi may produce a few 
branches from near the base; and in a collection from Santa Barbara 
(alkali flats on white sand, Ekman 12063 [NY, S]), not enumerated 
above, the plants are copiously branched from a basal caudex and, at 
first sight, appear completely different from P. selbyi. Urban proposed 
on the basis of this collection a new species, P. pinosius, supposedly differ- 
ing from P. selbyi in having two stamens instead of three. Urban was here 
misled by Britton and Wilson, who either erred in recording the stamen 
number of P. selbyi or else happened to dissect by chance a rare flower 
with three stamens (only two stamens were observed in repeated dissec- 
tions of the flowers of the species). The Ekman collection differs not only 
in its habit but also in its longer (1.5-1.8 mm.) female calyx-lobes; but 
in most other respects it is essentially identical with typical individuals 
of P. selbyi. Since P. selbyi may sometimes produce basal branches as 
well, it seems probable that the plants described as P. pinosius are out- 
standing because of some environmental modification rather than any sig- 
nificant genetic diversity. 


PLATE XXII. Types oF GROWTH FORM IN sEcT. Phyllanthus. 

Fic. A. Phyllanthus leptoneurus Urb. (Turckheim 3187 [BR, lectotype]). 
Fic. B. Phylianthus fadyeni Urb. (Macfadyen [K, holotype]). Fic. C. Phyllan- 
thus pentaphyllus Wright ssp. polycladus (Urb.) Webster (Sintenis 3492 [US]). 
Fic. D. Phyllanthus selbyi Br. & Wils. (Britton, Wilson, & Selby 14157 [NY, 
holotype]). 


Jour. ARNOLD Ars. VoL. XXXVIII 


oO ¢ 
Mlinthass Bolyclidias (Babe Ht D ) 
Aerts Re te 8 


WEBSTER, WEST INDIAN PHYLLANTHUS 


'® > a 


PLATE XXII 


358 JOURNAL OF THE ARNOLD ARBORETUM [vol. xxxvuI 


The only species very closely related to P. selbyi is P. imbricatus, which 
is clearly a further reduced derivative species with a distribution even 
more narrowly restricted on the Isle of Pines. Evidently related also is 
P. echinospermus, which has a similar hygroscopic seed-coat, and which 
occupies somewhat similar habitats in western Pinar del Rio. 


38. Phyllanthus imbricatus Webster, Contr. Gray Herb. 176: 56. 
1955. (PLATE XXI, figs. K-L). 


Phyllanthus nanus Millsp. Bull. Torr. Bot. Club 43: 464-465. 1916; non P. 
nanus Hook. f. Fl. Br. Ind. 5: 298. 1887. 

Diminutive perennial herb; branches (0.5—) 1-2 (-5) cm. long, clustered 
on a caudex, usually prostrate and more or less buried in sand, sometimes 
considerably ramified, bearing branchlets above-ground at the tips, smooth 
and reddish-brown, above, becoming blackened in age; internodes c. 0.1- 
0.8 cm. long, 0.5-1 mm. thick. Cataphylls: stipules triangular-ovate, 
1—1.3 mm. long, 0.7—1 mm. broad, acuminate, auriculate at the base, entire 
or the auricle toothed, becoming blackened and indurate and persisting on 
underground parts; blade linear-lanceolate, 0.7-1.1 mm. long, 0.15—0.2 
mm. broad. Deciduous branchlets mostly 1—2 cm. long, 0.2—0.3 mm. thick, 
angled, smooth, stramineous or reddish-brown, with mostly 10-25 (—35) 
leaves; first internode mostly 4-7 mm. long, subsequent internodes only 
0.3-0.9 mm. long, usually only half the length of the leaves, which thus 
overlap extensively. Leaves: stipules linear-lanceolate, 0.6—-1 mm. long, 
0.2 mm. broad, acuminate, stramineous with brownish tips, scarious (those 
at the proximal nodes often becoming indurate). Petioles 0.2-0.25 mm. 
long. Leaf-blades thick, ovate, 1.5—-2 (—2.5) mm. long, 1.1-1.8 mm. broad, 
obtuse or subacute at the tip, cordate or subcordate at the base, pruinose, 
smooth or obscurely alveolate on both sides, the veins invisible above and 
below except for the faint midrib; margins somewhat thickened, plane, 
smooth or minutely roughened, sometimes reddish-tinged. 

Monoecious or dioecious; proximal (3—) 5-10 (—12) nodes barren, suc- 
ceeding nodes with cymules of 2—7 ma!e flowers or solitary female flowers; 
bisexual branchlets entirely male except for 1 or 2 distal female flowers. 

Male flower: pedicel only 0.2-0.3 mm. long. Calyx-lobes 5, elliptic, 
unequal, the longer c. 1.2—1.5 mm. long and 0.7-1 mm. broad, the shorter 
0.9-1 mm. long and 0.5—0.7 mm. broad, rounded at the tip, yellowish and 
scarious except for the olivaceous dorsally carinate midstrip along the 
unbranched midrib. Disk-segments 5, squarish, c. 0.2 mm. across, con- 
spicuously papillate-rugose. Stamens 2 (sometimes a rudimentary third 
anther developed) ; filaments completely connate into a column c. 0.2 mm. 
high; anthers sessile atop the column, c. 0.25 mm. long. 0.3-0.4 mm. 
broad; anther-sacs with apically confluent slits, dehiscing horizontally or 
somewhat obliquely; pollen grains finely reticulate, c. 21-24 pu long, 17— 
19 uw broad. 

Female flower: pedicel only 0.2-0.3 mm. long. Calyx-lobes 5, elliptic 
(or becoming obovate in fruit), subequal, 1.2-1.5 mm. long, 0.6-0.8 mm. 
broad, narrowed to an obtuse or subacute tip, with yellowish scarious mar- 
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gins as broad as or broader than the olivaceous midstrip, dorsally carinate 
along the unbranched midrib. Disk undivided, S-angled, obscurely and 
minutely crenulate. Styles free, ascending, c. 0.2 mm. long, reddish-tinged 
at first, bifid, the unthickened branches recurved. 

Capsule c. 1.5 mm. in diameter, smooth, brownish-tinged, the veins 
completely obscure. Seeds sharply trigonous, 0.8-0.85 mm. long, 0.6— 
0.65 mm. radially and tangentially, dark brown, with 3 or 4 very incon- 
spicuous longitudinal striae and many fine presumably hygroscopic barred 
epidermal cells on the back. 


Type: Isle of Pines, Britton, Britton, & Wilson 14192. 


DISTRIBUTION: endemic to the white sand areas, southwestern coast of 
the Isle of Pines (Map XVI). 


CUBA. Isa DE Pinos: white-sand savannas, Los Indios, 27 Dec. 1951, Alain 
& Killip 2205 (US); same locality, 13 Feb. 1916, Britton, Britton, & Wilson 
14192 (F, HOLOTYPE; GH, US, tsotypEs); same locality, 8 Nov. 1920, Ekman 
12144 (S). 


This pygmaean species, with its prostrate partially buried stems and 
very short branchlets with small closely overlapping cordate leaves, is 
vegetatively the most highly specialized species of subsect. Pentaphylli. 
It is also one of the most narrowly endemic in range, since it does not 
appear to occur anywhere except in the white sands area of the Los Indios 
region, whereas its sister species P. selbyi is distributed much more widely 
in the Isle of Pines. It seems reasonable to regard P. imbricatus as a more 
or less dwarfed derivative of P. selbyi, for the close affinity between the 
two is very apparent. Nevertheless, P. imbricatus is unquestionably a per- 
fectly distinct species which is easily distinguished from P. selbyz both by 
its habit and by its subsessile flowers, the male with papillate disk-seg- 
ments. 


Subgenus V. Eriococcus (Hassk.) Croiz. & Metc. Jour. Arnold Arb. 23: 
32. 1942. 
Eriococcus Hassk. in Hoeven & De Vriese, Tijdschr. 10: 143. 1843. 


Subshrubs or shrubs with phyllanthoid branching; monoecious. Male 
flower: calyx-lobes 4—6, entire to conspicuously lacerate; disk cupuliform 
or of distinct segments; stamens 2 or 3, filaments connate; anthers de- 
hiscing vertically to horizontally; pollen grains globose, porate. Female 
flower: calyx-lobes 4-6; disk patelliform to urceolate; ovary of 3-8 car- 
pels, smooth or hirsute; styles bifid or entire, free or connate. Fruit 
capsular; seeds smooth. 

In addition to the typical section Eriococcus, this entirely Old World 
subgenus includes sects. Emblicastrum, Eriococcodes, and Scepasma. These 
latter three sections, all monotypic when established, are open to the sus- 
picion that they represent merely individual species with striking “key” 
characters; a recasting of subg. Eriococcus along phylogenetic lines may 
result in radical changes in the circumscription of the constituent taxa. 
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The majority of the species of subg. Eriococcus may be easily recognized 
by virtue of their lacerate calyx-lobes, distinctive androecium of two sta- 
mens, and porate pollen grains. The pollen has been examined in relatively 
few species, however, and should be checked in any whose exact affinities 
are being considered. 


Sect. 12 Eriococcus (Hassk.) Muell. Arg. Linnaea 32: 46. 1863; DC. 
Prodr. 15(2): 420. 1866. 


Eriococcus Hassk. in Hoeven & De Vriese, Tijdschr. 10: 143. 1843. 
Reidia Wight, Icon. Pl. Ind. Or. 5(2): 27. pls. 1903, 1904. 1852. 
Epistylium sect. Eriococcus (Hassk.) Baill. Etud. Gen. Euphorb. 648. 1858. 


Shrubs with phyllanthoid branching, the stems often hirsutulous with 
reddish hairs. Monoecious; cymules unisexual. Male flower: calyx-lobes 
4, decussate, margins more or less lacerate; disk-segments 4, large, peta- 
loid; stamens 2, filaments connate; anthers dehiscing horizontally; pollen 
grains porate. Female flower: calyx-lobes 4-6, more or less fimbriate or 
lacerate along the margins; disk cupuliform; ovary of 3 carpels, smooth 
|in West Indian species]; styles more or less free, spreading, bifid. 


Type species: Eriococcus gracilis Hassk, [= Phyllanthus gracilipes 
(Miq.) Muell. Arg.]. 


Section Eriococcus is an entirely Asiatic group of about 25 species which 
extend from southern India and Ceylon to Malaysia and the Philippines. 
Although it is evidently a natural group, its limits are rather hard to de- 
fine, for the fimbriate calyx-lobes and vestite ovary of the type species do 
not occur in all of its relatives. There do not appear to be any close rela- 
tives of the section in the New World; although some of the species of sect. 
Hemiphyllanthus have similar rusty pubescence and oblique leaf-bases, 
their flowers are very different. 


39. Phyllanthus pulcher Wall. ex Muell. Arg. Linnaea 32: 49. 1863; 
DC. Prodr. 15(2): 421: 1866; J. J. Sm. Add. Cog: Fl. Arb. Jav..12< 
94-97. 1910. (PLATE XXIII, figs. A-B). 


Diasperus pulcher (“Wall.”) O. Ktze. Rev. Gen. 2: 600. 1891. 


A small shrub c. 0.5—1.5 m. high; main stem slender, sparsely branched, ~ 
c. 3-5 mm. thick, younger parts covered with reddish-brown dendritic 
hairs. Cataphylls persistent: stipules triangular-lanceolate, mostly 3-4 mm. 
long and 1.5—2 mm. broad, acuminate, basally dilated but scarcely auricu- 
late, entire or obscurely denticulate, reddish-brown, scarious, hirsutulous 
at the base; blade lanceolate, often narrowly so, c. 3-4 mm. long. Decidu- 


PLATE XXIII. FLowers AND LEAVES OF sUBG. Ericoccus AND SUBG. Conami. 

Fics. A-B. Phyllanthus pulcher Wall. ex Muell. Arg. (Britton 1554 [GH]). 
Fics. C-F. Phyllanthus acuminatus Vahl (Baker 104 [GH]). Frcs. G-J. Phyllan- 
thus subglomeratus Poir. (Duss 2446 [GH]). Fics. K-L. Phyllanthus orbic- 
ulatus L. C. Rich. (Broadway 5564 [S]). (The androecia of P. acuminatus [fig. 
= Ey P. subglomeratus [fig. I] are shown as removed to one side and seen from 
above). 
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ous branchlets steeply ascending, mostly 10-15 (—18) cm. long, 0.7-1 mm. 
thick, subterete, reddish-brown, hirsutulous as on the main stem, with 
c. 15-30 leaves; first internodes 5-10 mm. long, median internodes S—7 mm. 
long. Leaves: stipules persistent, triangular-lanceolate, 2.5-4 mm. long 
and 0.9-1.2 mm. broad, acuminate, subentire, dark brown with lighter 
scarious margins. Petioles flattened, 0.8-1 mm. long. Leaf-blades mem- 
branous, glabrous, asymmetrically oblong to elliptic, mostly 18-28 mm. 
long and 8-14 mm. broad, abruptly pointed with a scarious tip, strongly 
inequilateral at the base (one side obtuse, the other acute) ; above olivace- 
ous, sublucid, the slightly raised midrib and lateral veins not very con- 
spicuous; beneath greyish, the midrib and laterals (c. 4-6 on a side) 
slightly raised, the laterals forming an irregular intramarginal loop with 
the reticulum of tertiary veinlets more or less conspicuous on both sides; 
margins plane, smooth, not thickened. 

Monoecious; proximal axils of branchlet with cymules of several male 
flowers, the female flowers solitary in the distal axils; bracteoles conspic- 
uously hirsutulous-ciliate. 

Male flower: pedicel capillary (3—) 5-10 mm. long. Calyx-lobes 4 
[rarely 5, ex Smith], decussate, subequal, triangular-ovate, c. 2.5-3 mm. 
long and 1.5—2 mm. broad, acuminate, conspicuously lacerate, the midrib 
sparsely branched or simple. Disk-segments 4, reniform or orbicular, thin 
and flat, smooth and entire, subpetaloid, c. 0.5—0.7 mm. broad. Stamens 2 
[sometimes with the rudiment of a third, ex Smith]; filaments completely 
united into a very short column c. 0.1 mm. high, the anthers thus appear- 
ing sessile; connectives of anthers fused into a central knob; anthers 
0.2-0.25 mm. long, 0.5—0.6 mm. broad; anther-sacs divergent, discrete 
(the androecium seemingly of 4 one-celled anthers), dehiscing horizontally ; 
pollen grains spheroidal, reticulate, with a few scattered pores, c. 22-24 u 
in diameter. 

Female flower: pedicel 15-23 mm. long, capillary (slightly thickened 
above), subterete, smooth. Calyx-lobes 6, similar to those of the male 
but larger (to 3-3.5 mm. long) and the midrib regularly branched. Disk 
patelliform, with a thickened and fleshy somewhat pitted rim, enclosing 
the base of the ovary, becoming more or less split into discrete lobes. 
Ovary oblate, smooth, shallowly sulcate; styles free, spreading, alternating 
at the base with 3 erect blunt projections, bifid nearly to the base, the 
slender gradually tapered branches 0.3-0.4 mm. long. . 

Fruits not seen. 

Flowering throughout the year, according to Smith. 


Type: Malay Peninsula, Pulo-Penang, Wallich 7908 (G, HOLOTYPE). 
DISTRIBUTION: native to Malaysia, introduced into the West Indies. 


ST. VINCENT: old clearings, alt. 500 ft., H. H. & G. W. Smith 522 (NY). 
TRINIDAD: Port of Spain, Wall (S); Maracas, path to falls, Baker (TRIN 
15037), Broadway 5459 (A, MO, S); Caura River valley, Britton 1554 (GH). 


This exotic ornamental species is a relative newcomer to the West Indies, 
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having been first collected in St. Vincent in 1889 by the Smiths and in 
Trinidad in 1920 by Britton. Smith, who observed the plant in the living 
condition in Java, noted that it never produced any fruit; and Hooker 
(Fl. Br. Ind. 5: 302. 1887) also did not see any capsules. Evidently the 
plant spreads by vegetative means, perhaps by root-sprouts in the manner 
of P. emblica or Breynia disticha. 

Among the West Indian species of Phyllanthus, P. pulcher is easily 
recognizable by the dark red lacerate calyx-lobes, the “cruciform” an- 
droecium of the male flower, and the dendritic trichomes on the axes. 


Subgenus VI. Conami (Aubl.) Webster, Jour. Arnold Arb. 37: 345. 1956. 
Conami Aubl. Hist. Pl. Guian. Fr. 926-927, pl. 354. 1775. 


Herbs, shrubs, or trees with phyllanthoid branching, the branchlets 
pinnatiform or bipinnatiform. Monoecious or dioecious, cymules usually 
bisexual. Male flower: calyx-lobes 6; disk cupuliform or of discrete seg- 
ments; stamens 3, filaments free or connate; anthers dehiscing more or 
less horizontally; pollen grains globose, echinulose, porate or brevicolpate. 
Female flower: calyx-lobes 6; disk cupuliform or of discrete segments; 
ovary of 3 carpels; styles more or less free. Fruit capsular; seeds smooth 
or verruculose. 

The present interpretation of subg. Conami must be regarded as pro- 
visional, since it is based mainly on the few West Indian representatives 
and does not take into account the rather considerable number of South 
American species which may eventually prove to belong here. “Typical” 
members of sect. Nothoclema, which numerically predominate in the sub- 
genus, are distinctive because of their bipinnatiform branchlets, echinulose 
pollen grains, and slenderly pedicellate flowers with hexamerous calyces. 
However, the type species of the subgenus, P. brasiliensis (Aubl.) Poir., 
has branchlets with very few lateral axes which approach the pinnatiform 
condition. There is still a very large gap between this species and P. orbicu- 
latus of sect. Apolepis, but the latter has such similar pollen grains that 
there appears to be no alternative to considering it a reduced derivative 
of sect. Nothoclema. 


KEY TO THE SECTIONS 


Shrubs or trees with bipinnatiform branchlets; pollen grains brevicolporate; fila- 


METILSMTIMI LEC ESeCUSE SIN OO UM amen eteeti ae arte es sec se we 13. Nothoclema 
Herbs with pinnatiform branchlets; pollen grains porate; filaments free; seeds 
VEELUGU 0 SCH ai mennen ec Ne mts Marea Yor Pee neta he ronnie uae 14. Apolepis 


Sect. 13. Nothoclema Webster, Contr. Gray Herb. 176: 56, 1955. 


Shrubs or trees with phyllanthoid branching; branchlets bipinnatiform, 
both ultimate and penultimate axes bearing leaves. Monoecious or dioeci- 
ous; cymules with 1 or 2 female flowers and many males. Male flower: 
calyx-lobes 6; disk cupuliform or of 3 duplex segments: stamens 3, fila- 
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ments completely united into a short column; anthers dehiscing horizon- 
tally; pollen grains globose, echinulose (i.e., the exine with sculpturing of 
clavate projections), brevicolporate, the colpi each with two ora. Female 
flower: calyx-lobes 6; disk cupuliform, sometimes lobed; styles free, 
spreading, slender or dilated, bifid to lacerate. Capsule conspicuously 
veined; seeds plano-convex, essentially smooth (colliculose). 


Type species: Phyllanthus acuminatus Vahl 


Of the sections of Phyllanthus restricted to the New World, sect. Notho- 
clema is probably outstanding in the taxonomic difficulties which its rep- 
resentatives present. About 15 to 20 species have been proposed, but these 
are very poorly distinguished, and the identifications of South American 
specimens are almost wholly untrustworthy. Fortunately the two species 
in the West Indies are quite distinct and offer no problems in determina- 
tion. 

The origin and relationships of sect. Nothoclema are obscure; no other 
group, unless it possibly be the next section, appears to be at all closely 
related. Some affinity with sect. Elutanthos is suggested by general similari- 
ties in gross floral structure; but the species of that section differ strongly 
in their non-phyllanthoid branching and areolate pollen grains. Sect. Hemi- 
phyllanthus includes some species which resemble sect. Nothoclema in 
having bipinnatiform branchlets, but they have areolate pollen grains and 
further differ in details of leaves, styles, and capsules. Similar floral struc- 
ture is evident in sect. Ciccopsis, and although this group is obviously 
rather distant in affinity — as is indicated by its simply pinnatiform branch- 
lets, free stamens, and tricolporate pollen grains — it possibly comes closer 
to representing the ancestral line to sect. Nothoclema than any other 
group in the West Indies. 

The relationship of the following section, Apolepis, appears reasonably 
evident on the hypothesis that it is a reduced herbaceous derivative of 
sect. Nothoclema. The pollen grains of sect. Apolepis could be easily de- 
rived from those of Nothoclema by a simple reduction of the already short 
colpi to single pores. It must be granted, however, that in some characters, 
particularly the free disk-segments and stamens, sect. Apolepis is less spe- 
cialized than sect. Nothoclema. 


KEY TO THE WEST INDIAN SPECIES 


Flowers borne mainly on ultimate axes of branchlet (the primary axis with 0-2 
nodes bearing flowers, the distal nodes bearing only ultimate axes); leaf-blades 
ovate, abruptly cuspidate-acuminate; male flower with 3 reniform disk-segments; 
anthers acute; pedicel of female flower glabrous or scabridulous below. ...... 
ote Me hhnlas 6 ici Ses) ei TAA bates aera nea es Oe 40. P. acuminatus 
Flowers borne at all nodes of both ultimate and primary axes of branchlet; leaf- 
blades elliptic, acute; male flower with cupuliform disk; anthers emarginate; 
pedicel of female flower hirsutulous................... 41. P. subglomeratus 


40. Phyllanthus acuminatus Vahl, Symb. 95. 1791; Muell. Arg. in 
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DC. Prodr. 15(2): 381. 1866; Fawc. & Rend. Fl. Jam. 4(2): 254. 
1920. (PLATE XXIII, figs. C-F). 


Phyllanthus conami Sw. Prodr. 28. 1788 (as to description, not as to type). 

Diasperus acuminatus (Vahl) O. Ktze. Rev. Gen. 2: 598. 1891. 

Conami conami (Sw.) Britton, Sci. Surv. Porto Rico 5(4): 475. 1924 (as to 
description). 

Phyllanthus brasiliensis sensu Alain, Fl. Cub. 3: 52. 1953; not P. brasiliensis 
(Aubl.) Poir. 


A slender rather sparsely branching shrub or small tree 2-8 m. high, the 
leafy branches with somewhat the aspect of fern-fronds. Older branches 
straight, subterete or bluntly angled, light brownish, the lenticels not con- 
spicuous, mostly 3-5 mm. in diameter, the internodes c. 2—3.5 cm. long. 
New permanent branches not clustered at the apices of old branches but 
rather springing from the axils of deciduous branchlets of the previous 
year (and thus spaced 2—3.5 cm. apart), each producing during the season 
c. 3-6 deciduous branchlets. Cataphylls inconspicuous; stipules triangular- 
lanceolate, c. 1.4—1.5 mm. long and 1.3 mm. broad, not auriculate at base, 
entire, pale and scarious; blade c. 1.3 mm. long and 0.7 mm. broad; blade 
and sometimes also the stipules deciduous, or the thickened bases persistent. 
Deciduous branchlets bipinnatiform (except for the first branchlet of a new 
branch, which is usually simply pinnatiform); primary axis (15—) 20-50 
cm. long, (1—) 2—3 mm. broad, green, smooth on the ventral (upper) side 
but usually scabridulous or hirsutulous dorsally, more or less tetragonous, 
the dorsal and ventral angles blunt but the lateral angles sharply winged 
and dilated just below the nodes; nodes of primary axis (5—) 9-18 (-21), 
first internode mostly 2—5 cm. long, distal internodes (1—) 1.5—3 cm. long. 
Ultimate axes leafy and floriferous, similar to the primary axis in form and 
texture but more flattened, (5—) 7-20 cm. long, with (5—) 7-15 (-22) 
leaves; first internode 1.2—3 cm. long, distal internodes (0.5—) 1-2.5 cm. 
long. Leaves on both primary and ultimate axes similar but averaging 
somewhat larger on the primary: stipules triangular-lanceolate, blunt, not 
auriculate, entire, more or less persistent and becoming thickened and 
scarious (though often the tip deciduous), sometimes reflexed, those of the 
primary axis up to c. 1.3 mm. long and 1.1 mm. broad, those of the ultimate 
axes c. 0.7—1 mm. long and 0.4-0.7 mm. broad (or sometimes about as large 
as those of the primary axis). Petioles flattened and densely scabridulous 
or hirsutulous adaxially, convex and nearly smooth abaxially, 1.5-3 mm. 
long. Leaf-blades membranous to chartaceous, ovate or elliptic (sometimes 
very broadly so), (1.5—) 2.2—4.5 cm. long, (0.7—) 1.2—2.5 cm. broad, rather 
abruptly and bluntly cuspidate-acuminate at the tip, usually obtuse at the 
base; above olivaceous, lucid as though varnished (under a bright light), 
more or less scabridulous-roughened (often conspicuously so on the mid- 
rib), the midrib raised proximally but obscure toward the tip, the laterals 
(c. 5 or 6 ona side) only slightly raised; beneath pale and greyish, smooth 
except for the veins, the midrib prominently raised and running to the tip, 
the laterals also raised, connecting with the tertiaries to form an irregular 
reticulum; margins scarcely thickened, definitely roughened, plane. 
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Monoecious; primary axis producing flowers at the 1 or 2 proximal nodes 
but not at the subsequent nodes with ultimate axes (and thus entirely non- 
floriferous when the first node occasionally bears an ultimate axis) except 
for the simple branchlet at the beginning of the year’s growth; this latter, 
and the ultimate axes, usually floriferous at every node. Flowers in con- 
tracted bisexual cymules, the peduncle becoming up to 1 mm. long, the 
female flower central and solitary (rarely accompanied by a second), the 
male flowers lateral, usually 6—20. 

Male flower: pedicel capillary, smooth, 3-4.5 mm. long. Calyx-lobes 6, 
biseriate, 1-nerved, with green midrib and broad whitish hyaline margins; 
outer lobes narrowly oblong, slightly carinate dorsally, the acutish tip 
slightly inflexed, c. 0.9-1 mm. long and 0.4-0.6 mm. broad; inner lobes 
obovate (almost flabellate), flaring outwards from about the middle, c. 
0.9-1. 2 mm. long and broad. Disk-segments 3, massive, subcubical with 
a deep adaxial channel (and thus more or less reniform), glandular-pitted 
but smooth in outline, c. 0.3-0.35 mm. broad. Stamens 3, filaments com- 
pletely united into a short column c. 0.15—0.3 mm. high; anthers triangular- 
ovate, acutish, usually minutely apiculate, flattened, sessile atop the col- 
umn, the bases contiguous and the common connective thus more or less 
triangular, c. 0.3-0.4 mm. long and broad; anther-sacs contiguous but not 
confluent across the tip, dehiscing horizontally; pollen grains globose, some- 
what angular, with 3 short diorate colpi, c. 19-20 p in diameter. 

Female flower: pedicel (5—), 7-12 mm. long [in West Indian popula- 
tions], slender, obscurely to conspicuously angled, scabridulous (sometimes 
smooth above) but not hirsutulous. Calyx-lobes 6, biseriate, 1-nerved, 
greenish-herbaceous with rather narrow scarious whitish entire margins, 
never hirsutulous dorsally; outer lobes elliptic or triangular-elliptic, c. 1.1- 
1.4 mm. long and 0.5—0.9 mm. broad; inner lobes broadly ovate, c. 1.5-1.7 
mm. long and 1-1.13 mm. broad. Disk cupuliform, massive, more or less 
3-lobed (as though formed of 3 reniform segments as in the male), incon- 
spicuously pitted, the rim minutely crenulate. Ovary oblate, trigonous, 
deeply sulcate between the locules. Styles free, flattened, appressed and 
spreading (the tips sometimes upcurving), 0.4-0.6 mm. long, divided 14 to 
\% their length; style-branches subterete or flattened, subparallel, some- 
times dilated and again lobed. 

Capsule oblate, olivaceous, rather conspicuously veiny, 4.5—5 mm. in 
diameter. Columella massive, conical, c. 2 mm. long. Seeds plano-convex, 
often coherent in pairs, (2.2—) 2.5-2.8 mm. long, (1.7—) 1.8-2 mm. broad, 
reddish-brown, sometimes mottled, smooth with a honeycomb pattern im- 
parted by the epidermal cells; hilum elliptic, c. 0.5-0.6 mm. long; micro- 
pylar end sometimes with rudimentary elliptic corneous caruncular swell- 
ings. 

Collected in flower [in West Indies] May through November, in fruit 
July through December. 


Type: Trinidad, Ryan (C, HOLOTYPE). 


DIsTRIBUTION: widespread from northern Mexico (Tamaulipas) south 
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to northern Argentina (Jujuy, Salta), Paraguay, and central Brazil (Minas 
Geraes) ; range discontinuous in the West Indies (Map XVII). 


CUBA. Pinar vet Rio: Pinar del Rio City, in thickets at Laguna Gauyabo, 
Ekman 18245 (S); Bafios San Vicente, Britton, Britton, & Gager 7487 (NY); 
Vihhales, near Pan de Azucar, Alain 4435 (GH); Vifiales, Palmarito, in thickets 
at a brook, Ekman 16624 (S); San Diego de los Bafios, in pinelands, at a brook, 
Ekman 17769 (S); San Diego, Van Hermann 3219 (NY). Hasana: Santiago de 
las Vegas [cult.], Baker 104 (C, NY, P). Las Virtas: Trinidad Mountains, 
scrubby woods near the top of Pico Sombrero, Webster 4769 (GH). 

JAMAICA. Sr. Mary: near Castleton, Harris 8409 (F, JAM, NY); Wag 
Water Valley, near Castleton, Harris 11147 (F, JAM, NY, US). 

LESSER ANTILLES. Sr. Vincent: 1816, Caley (G, P). Toxsaco: Easter- 
field, Broadway 4555 (C, L, MO). Trrnwap: Ryan (C); thicket, Port-of-Spain, 
Britton 990 (GH); ad Caroni flumen, in sylvestribus, Eggers 1428 (C); Arima, 
in sylvis, Eggers 1184 (P, W); Laventille, D. W. Alexander (TRIN 4378, 4555); 
savannah, road to Lambie, Finlay (TRIN 2464); Santa Cruz, among cocoa, 
Broadway 2659 (MO). 


MAP XVII 


@ P ACUMINATUS 
# =P. SUBGLOMERATUS 


| | 


Map XVII. Caribbean distribution of the West Indian representatives of sect. 
Nothoclema. 


Phyllanthus acuminatus, in contrast to most of the other taxa in sect. 
Nothoclema, is a clearly circumscribed species and is as readily indentifiable 
as it is widely distributed. Its characteristic leaves with roughened upper 
surface and abruptly narrowed tip, male disk of 3 segments, and non-hirsu- 
tulous female pedicel together make its recognition easy. Furthermore, it 
appears to be exceptional in that it is never used as a fish-poison in the 
manner of the majority of species of sect. Nothoclema. The prevalent con- 
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fusion (in herbaria and in the literature) of P. acuminatus with P. brasil- 
iensis may ultimately be attributed to the misconception of Swartz, who 
mistakenly assumed the Jamaican representative of sect. Nothoclema to 
be conspecific with Aublet’s Conami brasiliensis and proposed the name 
Phyllanthus conami to include both plants. This proposal of the new epi- 
thet conami is of course illegitimate under the present rules, since Aublet’s 
type was included in Swartz’s specific concept; consequently, the combina- 
tion P. brasiliensis (Aubl.) Poir. has been applied by various authors to the 
species here called P. acuminatus. However, there is no doubt that the 
plant described by Aublet is quite distinct from P. acuminatus and in fact 
is much more closely related to the other West Indian member of the sec- 
tion, P. subglomeratus. In contrast to P. acuminatus, P. brasiliensis does 
not occur outside of South America. 

The spotty distribution of P. acuminatus in the West Indies is striking, 
for its geographical pattern is not duplicated by any other species. The plant 
does not appear to be particularly common anywhere in the West Indies 
(except possibly in Trinidad) and in Jamaica and Cuba is comparatively 
rare and local. This sporadic occurrence, and the fact that there is no evi- 
dent morphological variation among the various insular populations, make 
it appear likely that the range of P. acuminatus within the West Indies is 
the result of relatively recent dispersal. The absence of the species from the 
central Caribbean, especially Hispaniola and Puerto Rico, can perhaps be 
best explained on the assumption that it has invaded the West Indies from 
two separate points, Cuba and Jamaica being colonized from Central Amer- 
ica and Trinidad and Tobago from northeastern South America. 


41. Phyllanthus subglomeratus Poir. Encycl. Method. 5: 304. 1805 
(as P. subglomerata). (PLATE XXIII, figs. G-J). 
Phyllanthus brasiliensis B oblongifolius Muell. Arg. Linnaea 32: 27. 1863; 
DC. Prodr. 15(2): 383. 1866. 
Phyllanthus conami sensu Duss, Fl. Phan. Ant. Fr. 22. 1896; non Sw. 


A shrub or small tree 2-4 m. high, with the habit of P. acuminatus, the 
main branches often tortuous and knotted (Duss). Branches subterete, 
sparsely hirtellous but becoming smooth with age; branchlets probably 
borne in the manner of P. acuminatus, but apparently all bipinnatiform. 
Cataphylls of permanent branches becoming thickened and persistent: 
stipules broadly ovate-triangular, c. 1.7-2 mm. long and broad, bluntly 
pointed, more or less auriculate at the base, entire, dark reddish-brown in 
the center and scarious at tip and margins, persistent; cataphyll blade c. 
1.3 mm. long, deciduous. Deciduous branchlets apparently always bipin- 
natiform with both flowers and ultimate axes produced at all the nodes of 
the primary axis. Primary axis 15-40 cm. Jong, c. 1.8-3.5 mm. thick, dry- 
ing brownish, ventrally smooth and dorsally hirsutulous as in P. acumi- 
natus, proximally more or less terete, becoming tetragonous distally but 
not sharply wing-angled, with c. 10-25 nodes; first internode mostly (15-) 
20-40 mm. long, distal internodes (10—) 15-25 (—30) mm. long. Ultimate 
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axes floriferous and leafy precisely as the primary axis but more flattened, 
7-16 cm. long, with c. 15-25 leaves; first internode mostly 5-10 (-13) mm. 
long, distal internodes (2—) 4-9 mm. long. Leaves similar on both primary 
and ultimate axes: stipules triangular-lanceolate, bluntly acute or acumi- 
nate, subauriculate, entire, dark and thickened at the base, paler and 
scarious at tip and margins, more or less persistent, those of the primary 
axis c. 1.3-1.7 mm. long and nearly as broad, those of the ultimate axes 1— 
1.4 mm. long, 0.7—1.1 mm. broad. Petiole flattened and densely hirsutu- 
lous adaxially, convex and nearly smooth abaxially, 1.2-1.5 mm. long. 
Leaf-blade membranous, elliptic, (12—) 14-26 mm. long, (5—) 6-9 (-11) 
mm. broad, gradually narrowing to an acute tip (this sometimes slightly 
constricted but never attenuate), cuneate at the base; above olivaceous, 
rather dull, never appearing varnished under a bright light, smooth and 
glabrous (the midrib excepted), midrib slightly raised and hirsutulous 
proximally, smooth and becoming obscure toward the tip, laterals (3-5 on 
a side) smooth, not conspicuous; beneath paler, smooth, the midrib rather 
prominently raised, slightly hirsutulous proximally, running to the tip, the 
laterals and tertiaries forming a fine reticulum; margins smooth, plane, un- 
thickened. 

Monoecious; flowers produced only on deciduous branchlets; primary 
axis producing flowers at all the nodes, including those bearing ultimate 
axes (sometimes a few proximal axils barren?). Flowers in contracted bi- 
sexual cymules, the peduncle becoming c. 0.5—0.7 mm. long; female flower 
central and solitary, male flowers lateral and numerous. 

Male flower: Pedicel capillary, smooth, mostly 5-6 mm. long. Calyx- 
lobes 6, rather unequal but the inner series not sharply different from the 
outer, triangular, 0.8-1 mm. long, 0.5—0.7 mm. broad, obtuse or subacute, 
1-nerved, with greenish herbaceous area around midrib (brownish in dried 
specimens) and narrow hyaline scarious entire margins. Disk a shallow 
cup with a rather narrow subentire rim, not evidently glandular, c. 0.8 mm. 
across. Stamens 3; filaments united into a very short column c. 0.15 mm. 
high, the discrete anthers thus appearing nearly sessile on the receptacle; 
anthers with constricted connectives, emarginate, not flattened, c. 0.2— 
0.25 mm. long and 0.3-0.35 mm. broad; anther-sacs subglobose, dehiscing 
horizontally, the slits completely confluent. Pollen grains globose, echinu- 
lose as in P. acuminatus but the germ-pores obscure, c. 19-22 p» in diam- 
eter. 

Female flower: Pedicel [in flower] c. 1.5 mm. long, terete below, becom- 
ing angled above, hirsutulous the entire length. Calyx-lobes 6, biseriate 
but about equal in size, triangular-lanceolate, 1-1.2 mm. long and 0.7—0.8 
mm. broad, bluntly pointed, 1-nerved with an herbaceous mid-area and 
narrow scarious minutely denticulate margins. Disk cupuliform, 6-angled, 
covering less than % the height of the ovary, glandular-pitted, the rim 
minutely crenulate. Ovary subglobose, smooth, sessile, not angled or deeply 
sulcate. Styles free, spreading or commonly more or less ascending, c. 0.3— 
0.35 mm. long, divided % to % their length; style-branches more or less 
divergent but not recurved, tapering to blunt tips. 
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Fruit not seen; apparently never produced by West Indian plants. 
Flowering throughout the year. 


Type: Martinique, Herb. Lamarck (P, HOLOTYPE). 


DISTRIBUTION: probably native to South America, but exact range and 
origin not yet determined (Map XVII). 


LESSER ANTILLES. GuapeLoure: Matouba, Duss 212 (P), 2446 (GH, 
MO, US); Grande Terre, L’Herminier (A, P); haies, St. Claude, R. P. Quentin 
527 (P); chemin de la Regrettée, Trois-Riviéres, R. P. Quentin 671 (P); 
chemin de la Soufriére, St. Claude, subspontané, Stehlé 63 (A). Dominica: in 
fruticetis ad Grande Bay, Eggers 662 (GH, GOET, L, W); Imray s.n. (GOET), 
97 (GH). MartINiQvE: St. Pierre, Belanger 294 (G, P), 283, 832 (P); Ajoupa- 
Bouillon, Marin, &c., Duss 2047 (NY); Hahn 322 (G, GH, L, P, W); Mouret 
109 (P); Plée (P); Herb. Richard (P); Ryan (C); Sieber Fl. Martin. 223 (GH, 
GOET, L, MO, W). Tosaco: Valencia road, roadside, Baker (TRIN 14864). 
Triniwap: Ryan (C). 


Although P. swbglomeratus is thus far known only from the Lesser An- 
tilles (including Trinidad), it cannot with any confidence be classed as a 
species endemic to this region. Several collectors have noted that the plant 
occurs both cultivated and in a semi-wild state, and Plée has described 
(in the notes accompanying his specimens in the Paris Museum) the utili- 
zation of the plant for fishing in Martinique in 1820: dams were thrown 
across streams to form pools and the leafy branches of P. subglomeratus 
were simply tossed into the water; in a few minutes the larger fish were 
stunned so that they could be easily caught, while the smaller ones were 
killed. The common native usage of the plant, and the circumstance that 
not a single fruit is present on any of the specimens, strongly suggests that 
the present distribution of P. swbglomeratus in the Lesser Antilles is largely 
affected by the activities of man. 

The status of P. subglomeratus has been confused since its publication, 
probably because Poiret cited P. acuminatus Vahl, with a question mark, 
as a synonym of his new species. It might be argued that P. subglomeratus 
is therefore only a superfluous name for P. acuminatus, but the manner in 
which Poiret cited the latter suggests rather that he was merely raising the 
possibility that Vahl’s species was the same as his, and he definitely did not 
refer to any plant except the type specimen from Martinique. Mueller, 
perhaps influenced by Poiret’s citation, incorrectly referred P. subglom- 
eratus to the synonymy of P. acuminatus but at the same time listed 
specimens of the former (collected on Martinique by Plée and Sieber) un- 
der his P. brasiliensis var. oblongifolius. Mueller’s interpretation of these 
collections as representing a variety of the South American P. brasiliensis 
is not unreasonable, for these two plants are undoubtedly closely related. 
The latter, originally named Conami brasiliensis by Aublet, was based on a 
cultivated shrub observed by Aublet in French Guiana, but said by the 
natives to have been introduced from Para in Brazil. This plant too was 
used in stunning fish and, in fact, ‘““Conami” according to Aublet was an 
aboriginal generic name for fish-poisoning plants. However, while the 
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plant observed by Aublet is doubtless a near relative of P. subglomeratus, 
it differs in its more sparsely ramified (sometimes simple) branchlets, 
broadly ovate leaves, and hirsutulous ovary. It is conceivable that P. sub- 
glomeratus may represent a clone derived from some aberrant population 
of P. brasiliensis (or from one of the several closely related species), but 
for the time being the definite morphological features of the Antillean plant 
would appear to justify maintaining it at specific rank. 

Further investigations of P. subglomeratus might be of ethnobotanical 
interest, since it seems probable that the plant was introduced into the 
Antilles by the Carib Indians and its history may be connected with the 
migrations of these tribes. 


Sect. 14. Apolepis, sect. nov.1§ 


Herbs with phyllanthoid branching, the branchlets pinnatiform. Monoe- 
cious; cymules bisexual. Male flower: calyx-lobes 6; disk-segments 6; 
stamens 3, filaments free; anthers emarginate, dehiscing horizontally; pol- 
len grains globose, echinulose, porate. Female flower: calyx-lobes 6; disk- 
segments 6; styles free, bifid. Capsule not veiny; seeds verruculose. 


Type species: Phyllanthus orbiculatus L. C. Rich. 


It is with some reluctance that another monotypic section is described 
within a genus that is already overburdened with them; but although P. 
orbiculatus superficially resembles members of sect. Phyllanthus, its pollen 
grains are so different that it cannot be closely related. On the other hand, 
its bisexual cymules and slenderly pedicellate flowers, as well as its pollen 
grains, show such a resemblance to those of sect. Nothoclema that P. orbic- 
ulatus seems best placed in subg. Conami rather than in subg. Phyllanthus. 
However, the simply pinnatiform branchlets, herbaceous habit, and free 
stamens of P. orbiculatus are so discordant with the characters of sect. 
Nothoclema that it would seem preferable to create a new section rather 
than to modify unduly the limits of sect. Nothoclema. 


42. Phyllanthus orbiculatus L. C. Rich. Act. Soc. Hist. Nat. Paris 1: 
Lis ei O2, (PLATE XXIII, figs. K-L). 


Phyllanthus nummulariaefolia Poir. Encycl. Method 5:302. 1804 (as to Guiana 
collection, not as to type). 

Phyllanthus poiretianus Muell. Arg. Linnaea 32: 39. 1863. 

Phyllanthus orbiculatus a genuinus Muell. Arg. in DC. Prodr. 15(2): 401. 
1866. 

Diasperus orbiculatus (Rich. “emend.’”) O. Ktze. Rev. Gen. 2: 600. 1891. 


Annual herb c. 1-5 dm. high, main stem c. 0.5-1.5 mm. thick, un- 


18 Sect. Apolepis, sect. nov. Herbae monoicae, ramificatione more sectionis Phyl- 
lanthi, ramulis simpliciter pinnatiformibus, cymulis bisexualibus; flore masculo lobis 
calycis 6, staminibus 3, filamentis liberis, antheris plusminusve horizontaliter dehis- 
centibus, granis pollinis globosis echinulosis; flore femineo laciniis calycis 6, segmentis 
disci 6, stylis liberis bifidis; capsula non venosa, seminibus verruculosis. — Species typica 
Phyllanthus orbiculatus L. C. Rich. 
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branched or sparsely branched, brownish, terete, smooth; internodes c. 
0.3-2 cm. long. Cataphylls: stipules oblong-lanceolate, (0.5—) 0.7—0.9 mm. 
long, 0.25—0.35 mm. broad, acute (often abruptly so) at the tip, truncate 
at the base, entire or sometimes with one or two teeth near the apex, red- 
dish-brown, scarious; blade linear, 0.6-0.9 mm. long, 0.1-0.15 mm. broad, 
sometimes fused with the stipules in the lower third. Deciduous branchlets 
(3-) 5-10 (-12) cm. long, c. 0.15-0.25 mm. thick, olivaceous, smooth, 
subterete, with (7—) 9-20 (-25) leaves, often somewhat zigzag; first 
internode (6—) 9-13 (-—16) mm. long, median internodes mostly 2-5 
mm. long. Leaves: stipules ovate, 0.4-0.7 mm. long, 0.2-0.3 mm. broad, 
acute or acuminate, entire, reddish with indistinct yellowish margins, 
scarious. Petioles 0.3-0.6 mm. long. Leaf-blades membranous to char- 
taceous, orbicular or broader than long, mostly 5-10 mm. long and about 
as broad, broadly obtuse and usually apiculate at the tip, obtuse at the 
base; above olivaceous, smooth or minutely wrinkled, the midrib evident 
but not raised, the laterals obscure; beneath pale, more or less greyish, the 
midrib salient and running to the tip, the laterals (c. 3 or 4 on a side) 
slightly raised, the tertiary veinlets evident or obscure; margins plane, 
scarcely thickened, smooth or obscurely roughened. 

Monoecious; cymules bisexual, of a single female and 1 or 2 male 
flowers. 

Male flower: pedicel capillary, becoming mostly 2.5-4 mm. long. Calyx- 
lobes 6, elliptic-oblong, c. 0.6-0.8 mm. long and 0.3—0.4 mm. broad, nar- 
rowed to an acute tip, entire, thin and subhyaline, the midrib unbranched. 
Disk-segments 6, subentire, more or less concave, only 0.1—0.15 mm. across. 
Stamens 3, filaments free; anthers c. 0.15—0.2 mm. long, 0.3 mm. broad, 
emarginate between the discrete anther-sacs, dehiscing horizontally; pollen 
grains nearly spherical, echinulose, porate, c. 16-17 » in diameter. 

Female flower: pedicel becoming c. 2.5—3 mm. long, terete, olivaceous, 
minutely scabridulous below. Calyx-lobes 6, linear-oblong, 0.7—-0.8 mm. 
long, 0.25—0.3 mm. broad, acute, entire, olivaceous with yellowish scarious 
margins, the midrib unbranched. Disk dissected into 6 discrete segments, 
these elliptic-oblong to obovate, entire, rather thin, c. 0.2 mm. long. Ovary 
deeply sulcate, smooth; styles free except at the very base, spreading and 
appressed to the top of the ovary, c. 0.15-0.2 mm. long, divided c. % 
their length, the branches circinately recurving, the slender tips curled in- 
wards. 

Capsule trigonous, smooth, c. 2.5 mm. in diameter, stramineous, not 
veiny. Columella slender, c. 0.75—0.8 mm. long. Seeds trigonous, becoming 
fuscous, c. 1.1-1.25 mm. long, 1—-1.1 mm. radially and tangentially, verru- 
culose with more or less transversely elongated dots arranged in irregular 
longitudinal rows on the back and sides. 


Type: French Guiana, Cayenne, Leblond (P, HOLOTYPE; C, ISOTYPE). 


DISTRIBUTION: widespread in South America from Bolivia and Para- 


guay north to Colombia and Venezuela, reaching its northeastern limit in 
Trinidad. 
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TRINIDAD: San Juan, roadside, Broadway 5564 (S), stony grassy lands, 
1928, Broadway (MO, S); Cedros, prospect near the lagoon, Broadway (TRIN 
8540); Icacos, Broadway (TRIN 7404, 8539); Icacos, near the sea, sandy land, 
St. Quinton, Broadway 7833 (MO). 


Phyllanthus orbiculatus appears to be a taxonomically isolated species, 
the relationships of which need to be further investigated. Although it has 
the general aspect of species of sect. Phyllanthus, it stands out even super- 
ficially by its elongated pedicels and broad leaves and, of course, it differs 
esentially in its inflorescence and pollen grains. Mueller (DC. Prodr. 
15[2]: 401. 1866) placed it between P. subemarginatus and P. claussenii 
in the group of sect. Euphyllanthus having widely separated anther-sacs. 
However, the anthers of P. claussenii are very different from those of P. 
orbiculatus in that the anther-sacs are much more widely separated and 
completely discrete as though the filament terminated in two one-celled 
anthers, whereas the anthers of P. orbiculatus are merely deeply emar- 
ginate. Furthermore, the pollen grains of P. claussenii and its Brazilian 
relatives are more or less typical of those in sect. Phyllanthus and appear 
very different from those of P. orbiculatus. 

It is rather curious that none of the older collectors encountered P. orbic- 
ulatus in Trinidad, the earliest record apparently being the collection made 
at Icacos in 1915 by Broadway (TRIN 7404). This suggests that the 
species is either a newcomer to the island or at least has been extending its 
range in recent times. 

(To be continued) 
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ADDITIONAL NOTES ON THE VESSELLESS 
DICOTYLEDON, AMBORELLA TRICHOPODA BAILL. 


I. W. BAILEY 


With two plates 


IN OUR ORIGINAL INVESTIGATION of Amborella (Bailey and Swamy, 
1948), the largest stem available was seven millimeters in diameter, ob- 
tained from a specimen in the Gray Herbarium, Vieillard 3149. Recently, 
I have received a larger, much older stem from H. S. McKee. The field 
notes accompanying the specimen are as follows: 


“McKee 5617; western slope of Plateau de Dogny, La Foa District, [New 
Caledonia, ] Oct. 25, 1956; shrub 3 to 8 meters high with several stems from com- 
mon base, some branches pendent especially in older plants; bark light brown, 
rough; leaves dark glossy green above, slightly lighter below; fruits red. A very 
common plant between about 600 m. and 800 m.” Largest stem seen about 10 
cm. in diameter. 


The dried section of stem sent to me is asymmetrical in cross section 
owing to severe injury on one side. It has a large pith 12 mm. in diameter. 
The longest radius of secondary xylem is 3.5 cm., the shortest 1.6 cm. The 
bark is very thin, having contracted to approximately one millimeter in 
thickness. Owing to incipient decay in much of the secondary xylem and 
to excessive contraction of the bark in drying, it is essential to embed the 
material in celloidin in order to obtain sections suitable for microscopic 
study and photomicrography. However, the specimen is of considerable 
significance, since it enables one to compare the structure of a relatively 
mature vegetative axis with that of the previously investigated, slender, 
flowering and fruiting twigs, and to determine that vessels are absent in the 
jater-formed xylem of mature stems. 


PITH AND BARK 


Although the diameter of the pith in McKee’s specimen is approximately 
eight times as broad as that of the slender flowering twigs of Vieillard 3149 
and of other herbarium collections, the structural differences are largely 
quantitative rather than qualitative. In both cases, the pith is relatively 
homogeneous, being composed of moderately thick-walled, conspicuously 
pitted parenchyma and being devoid of idioblasts, nests of stone cells or 
sclerenchymatous diaphragms. Slender, vertically elongated strands of 
parenchyma are largely confined to the perimedullary region in close prox- 
imity to the elements of the primary xylem. 

The softer parts of the secondary phloem in McKee’s specimen are 
badly collapsed and distorted, but the thin-walled parenchymatous cells 
obviously contained the same dark, amber-colored, colloidal substance that 
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occurs in the cortex and first-formed phloem of Vieillard 3149. However, 
the later-formed secondary phloem differs from the first-formed phloem in 
having aggregations of “hippocrepiform” sclereids that appear to have 
been formed by modification of the cells of the multiseriate rays. There 
are no fibers in the bark of either young or old stems. Between the outer 
peridermal layers and the secondary phloem of the large stem, there is a 
relatively broad zone of a somewhat sclerenchymatous nature. The cells 
of this layer have moderately and uniformly thickened walls, in contrast 
to those of the narrow layer of hippocrepiform sclereids that is formed dur- 
ing the early stages of the growth of the stem (compare Bailey and Swamy, 
1948, fig. 31). The first-formed narrow zone of sclereids appears to be dis- 
rupted during enlargement of a stem, clusters of dissociated hippocrepiform 
sclereids being incorporated in the subsequently formed broad zone of 
thick-walled tissue. 


XYLEM 


The primary xylem of the broad cylindrical eustele of McKee’s specimen 
is distributed in a large number of strands of fluctuating size and con- 
spicuousness (Fig. 1). The interfascicular parts of the eustele likewise 
vary markedly in width and distinctness. In the large stem, as in the 
slender flowering twigs of Vieillard’s collection, there are numerous rents or 
conspicuous cavities in many of the strands of primary xylem (Fig. 1). 
Without freshly collected and adequately preserved material, it is not pos- 
sible to determine whether these lacunae form during normal growth and 
enlargement of a stem or are artifacts produced during the drying and con- 
traction of the vascular tissues. ; 

The rays of the first-formed secondary xylem which extend outward from 
the fascicular parts of the eustele are uniseriate or biseriate (Fig. 1). In 
addition, there are multiseriate rays which extend outward from con- 
spicuous interfascicular gaps in the eustele (Fig. 1). These multiseriate 
rays vary in number, not only being less numerous in slender flowering 
twigs, but also being more widely spaced and less numerous in certain parts 
of the circumference of the McKee specimen than in others (compare Figs. 
1 & 3). However, in the outermost secondary xylem of the large stem 
(Fig. 2), the multiseriate rays are more abundant and uniformly distrib- 
uted, their numbers having been augmented in part by enlargement of uni- 
seriate and biseriate rays of the first-formed secondary xylem. The changes 
in the height and form of the rays and of their constituent cells during 
lateral enlargement of the stem closely parallels those which have been 
shown by Barghoorn (1940), Bailey and Howard (1941), and others 
to occur characteristically in dicotyledonous woods having the primi- 
tive, so-called Heterogeneous Type I form of ray structures (Kribs, 
1935). In such secondary xylem, both the narrow rays and the multiseriate 
ones are vertically extensive in the first-formed tissue but become dis- 
sected into lower rays during their subsequent extension outward. The 
elongated cells of the narrow rays maintain their original markedly “erect” 
orientation except where the rays widen to form multiseriate rays. On the 
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contrary, the outward extensions of the original multiseriate rays (and of 
subsequently developing wide rays) are composed of a higher proportion of 
isodiametric or more or less “procumbent”’ cells. Although the rays of 
Amborella are of the general primitive heterogeneous form, there are evi- 
dences of incipient reduction in the number of multiseriate rays in the 
first-formed secondary xylem, particularly of slender flowering twigs. 

As previously noted (Bailey and Swamy, 1948) the tracheids in the 
secondary xylem of slender flowering twigs are very long, and obviously 
are formed as in other primitively vesselless dicotyledons by a primitive 
type of cambium having long fusiform initials with extensively overlapping 
ends. The length of the tracheids in the inner and outer parts of the sec- 
ondary xylem of the McKee specimen are recorded in Tadle J. In each 
case, the figures given are based upon the measurement of 100 cells. 


TABLE 1, SHOWING LENGTH OF TRACHEIDS IN MICRA 


INNERMOST OUTERMOST 

MILLIMETER MILLIMETER 
Minimum length 1730 1930 
Average length 2850 3140 
Maximum length 3860 4660 


The fusiform cambial initials and tracheids of Amborella are of com- 
parable length to those that occur in stems of equivalent diameter of the 
primitively vesselless dicotyledons, Tetracentron, Trochodendron, Sarcan- 
dra and the Winteraceae, and are much longer than those which occur in 
comparable tissue of vessel-forming dicotyledons. In Amborella, the fusi- 
form cambial initials and their tracheary derivatives become longer during 
increase in circumference of the stem. However, the length of the cells in 
the outermost part of the McKee specimen is considerably less than that 
ultimately attained in large stems of arboreal representatives of the Winter- 
aceae, Tetracentron and Trochodendron. In comparisons between the 
tracheids of vesselless dicotyledons and gymnosperms it is essential to deal 
with stems of equivalent ages or diameters; see Bailey and Tupper (1918), 
Bailey (1920), Bailey (1944), Swamy (1953). 

The tracheids of Amborella, as seen in transverse section (Fig. 4), are 
characterized by having a strongly angular external outline but their lumina 
are smoothly circular or oval. This is due to inequalities in the thickness 
of the secondary wall which tends to be much thicker in the angles of the 
cells. The bordered pits are restricted to the thinner parts of the radial 
and tangential walls, being abundantly developed in the radial facets and 
sporadically and sparsely developed in the tangential ones. A majority of 
the tracheids have circular bordered pits, 7-10 » in diameter, in their radial 
surfaces. In most cases, these pits are arranged uniseriately, but transi- 
tions to a biseriate condition are of not infrequent occurrence. Transitions 
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to scalariform pitting (such as were illustrated by Bailey and Swamy, 1948, 
fig. 39) are of sporadic and irregular distribution, as in many of the Winter- 
aceae. ; 

Concentric zones of radially narrower tracheids or of wood parenchyma 
strands occur in parts of McKee’s specimen (Fig. 3). It is not possible to 
determine with certainty to what extent these zonal variations may have 
been induced by injuries in the stem. The distribution of wood parenchyma 
external to these zones is scanty diffuse. 


SUMMARY AND CONCLUSIONS 


The chief significance of the McKee specimen is in demonstrating that 
no vessels are present in the outermost secondary xylem of mature stems, 
and that the rays of Amborella are fundamentally of the primitive Hetero- 
geneous Type I form. It is evident, accordingly, that the cambia and sec- 
ondary xylem of all of the known primitively vesselless dicotyledons are 
consistently similar, regardless of whether the plants are small, short-lived 
shrubs (Sarcandra), large shrubs (Amborella) or trees (Tetracentron, 
Trochodendron, and various representatives of the Winteraceae). In all 
cases, the cambium is of the long-celled form that occurs throughout the 
gymnosperms, with the exception of the vessel-forming Gnetales. Wherever 
vessels appear in the vascular land plants (Selaginella, Pteridium, Gnetales, 
monocotyledons and dicotyledons) there is a conspicuous reduction in 
length of the constituent cells of the xylem. Furthermore, where vessels 
are eliminated from the secondary xylem of dicotyledons, e.g. certain 
Cactaceae, and where they are replaced by so-called vascular tracheids, 
the remaining tracheary cells are short, and the xylem is unlike that of the 
primitively vesselless gymnosperms and dicotyledons. In addition, it is sig- 
nificant that where such reductions or eliminations occur in extreme xero- 
phytes, aquatics, etc., there are obvious physiological factors involved in 
their reduction or elimination. Therefore, to assume that the primitively 
vesselless dicotyledons formerly had vessels and subsequently lost them is 
purely gratuitous and scientifically unjustifiable. 
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EXPLANATION OF PLATES 
AMBORELLA TRICHOPODA Batti. (McKee 5617). 
PLATE I 


Fic. 1. Transverse section of the stem, showing part of pith and secondary 
xylem. X 40. Fic. 2. Tangential longitudinal section of the outermost secondary 
xylem of the stem. x 40. 


PLATE II 


Fic. 3. Transverse section of the secondary xylem, showing two arcs of wood 
parenchyma. X 40. Fic. 4. Transverse section of the secondary xylem, showing 
form of the tracheids in sectional view. * 250. 
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CYTOTAXONOMY OF POTENTILLA FRUTICOSA, 
ALLIED SPECIES AND CULTIVARS } 


Wray M. Bowpen 2 


With one plate 


DURING THE PAST SIX YEARS, a large collection of shrubby potentillas 
has been assembled at The Dominion Arboretum at Ottawa. Mr. H. L. J. 
Rhodes was responsible for collecting much of the material and for the 
taxonomic study; the author make chromosome-number determinations on 
some of the accessions. After Mr. Rhodes left the staff in 1956, the author 
assembled voucher specimens for the plants examined cytologically and in- 
quired into the taxonomy of the group in order to classify the specimens 
as accurately as possible. 

The shrubby potentillas are a very difficult group from a taxonomic 
viewpoint. A thorough study is needed of synonymy, type-specimens, 
morphological characteristics and range of variation. An adequate taxo- 
nomic treatment is not yet available for all of the species and cultivars. 
The cytological results presented in this paper should prove helpful for 
future taxonomic treatments. 

All the specimens listed below are deposited in The Herbarium of the 
Botany and Plant Pathology Division (pAo). The chromosome-numbers 
were determined in permanent section-smears of root tips prepared by 
schedule B of Bowden (1949) except that the prefixation treatment in cold 
water was omitted. The slides are deposited in the permanent slide-files 
of the Cytogenetic Section. The chromosomes of these potentillas are small 
but distinct, well-fixed and well-stained and are ideal for making accurate 
counts. 


Potentilla fruticosa L., sensu stricto 


Collections from Northern Europe; tetraploid, 2n = 28. England: Teesdale, 
below Cronkle Scar on the River Tees, transplanted to Cambridge; Arboretum 
plots, Bowden, July 8, 1957, two cuttings. Sweden: Oland, transplanted to Gote- 
borg, C. Blom, Sept. 1953; Arboretum plots, Bowden, June 15 and Aug. 9, 1956, 
2n = 28 determined on five seedlings. Turesson (1938) also found the tetraploid 
number in plants from Oland. 

Collections of cultivated plants, presumably of European origin; tetraploid, 
2n = 28. P. fruticosa grandiflora from the Arnold Arboretum, Arboretum plots, 
Rhodes 9198 and Bowden, June 14 and Aug. 9, 1956. P. fruticosa micranda 
from Louis Fréres, France, J. M. Gillett, June 27, 1939; B. O’Connor, July 3, 
1953, and Bowden, June 19, July 16 and Aug. 9,1956; P. fruticosa micranda from 


1 Contribution No. 1606 from the Botany and Plant Pathology Division, Science 
Service, Canada Department of Agriculture, Ottawa, Ontario. 
2 Botanist (Cytogenetics) . 
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Spath, Germany, J. M. Gillett, July 22, 1939 and Bowden, June 19, July 13 and 
Aug. 9, 1956. Material of P. fruticosa of European origin was consistently tetra- 
ploid, 2n = 28. 


“Potentilla fruticosa,” North American Collections 


Field collections; diploid, 21 = 14. United States: NEw YorK: Seneca Co.: 
Junius Bog, Rhodes 4126. Canada: Nova Scotia: Halifax Co.: Higginsville, 7. V. 
Hall 53-479-1; Inverness Co.: Black River, E. C. Smith et al 10261. QUEBEC: 
Matepedia: Lac au Sauman: Mulligan & Bassett 1338. Ontario: Carleton Co.: 
Lavergne Bay, Rhodes & Calder 3746, 3736, 3738; Mud Lake, Rhodes & Boivin 
4134. Lanark Co.: McGowan Lake, Dore 14523. Renfrew Co.: McNeill Bay, 
Rhodes & Rae 4182, and Arboretum plots, Rhodes & Drummond 9112. Bruce 
Co.: Southampton, Rhodes & Rae 4300; Manitoulin Island: South Bay Mouth, 
Rhodes & Rae 4297; Murphy Point, Rhodes & Rae 4295 & 4296; Thunder Bay: 
Schreiber, Rhodes 8554. Norfolk Co.: Vittoria, Bowden 55-53-1. MANITOBA: 5 
miles east of Dauphin, Rhodes 4739; 7 miles east of Roblin, Rhodes & Skinner 
4740; 8 miles east of Eriksdale, Rhodes 4400; Ricker, Rhodes 4368; Stony 
Mountain, Rhodes 4380, Poplarfield, Rhodes 4407; Neepawa, Rhodes 5159; Ex- 
perimental Station, Morden, cultivated plants originally from north of The Pas, 
Rhodes 51-249-23. SASKATCHEWAN: Big Muddy Valley, 20 miles from Montana 
border, Rhodes 4938; Cypress Hills Park, Rhodes 8553 and three specimens, 
Arboretum plots, Bowden, June 21, July 13 and Aug. 9, 1956. ALBERTA: Junc- 
tion of Hy. 1 with Hy. from Radium Hot Springs, Rhodes 8549, and two speci- 
mens, Arboretum plots, Bowden, June 14 and Aug. 9, 1956. MaAckKENziIE: Arbo- 
retum plots grown from plant collected at Yellowknife by W. J. Cody, Bowden, 
June 11, 1956. BririsH CoLtumpsria: Kinbasket River delta on ne. side of Kin- 
basket Lake, Calder & Savile 11952 and Arboretum plots, Bowden, June 18, 
1956; Mt. Cheam near Rosedale, Rhodes & Bitterlick 8268 and Arboretum plots, 
Bowden, July 13, 1956; Bridesville, Rhodes 8543; 21 miles east of Golden, 
Rhodes 8545 and Arboretum plots, Bowden, June 19 & Aug. 9, 1956; Dempster 
Creek, 8 miles west of Field, Rhodes 8546; Kicking Horse Pass, 10 miles east of 
Field, Rhodes 8547 and Arboretum plots, Bowden, June 12, 1956. Alaska: Kenai 
Peninsula, about 2 miles east of Hope, Calder 5236. 


All of these plants were diploid, 2n = 14. Meiosis was studied in the 
pollen mother cells of Rhodes 8545, from 21 miles east of Golden, B. C.; 
there were regularly 7 bivalents (m = 7). 


Cultivated collections from the Dominion Arboretum plots, presumably of 
North American origin; diploid, 2n = 14. From unknown source, grown since 
1889, Rhodes & Mulls 2311; four different accessions from the Montreal Botan- 
ical Garden (MTJB 6668, 11196, 3987, and 407), Bowden, June 14, June 18, June 
21 and July 13, 1956, respectively; from the Arnold Arboretum, Bowden, June 
21, 1956. 


Plants of P. fruticosa from North America thus proved to be consistently 
diploid, 2n = 14. The diploid chromosome-number was found in material 
from Edmonton, Alberta, by Turesson (1938) and in plants from several 
populations in Manitoba by Love (1954). 

From these data, it is clearly established that North American popula- 
tions of P. fruticosa are diploid, while the plants from Oland, Sweden, and 
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Teesdale, England, are tetraploid. Raven and Walters (1956) have pointed 
out that there are only a few localities in Northern Europe where P. fruti- 
cosa exists in the wild. Juzepczuk (1941) states that the species grew from 
European USSR to Western and Eastern Siberia. Rydberg (1908) gave 
the range as “Labrador to Alaska, California, New Mexico, and New 
Jersey; also in Siberia and Western Europe.” There is considerable varia- 
tion in the morphology of the North American plants of this species and 
there is some variability in the European material. Some of the minute 
morphological differences between the European plants and the North 
American plants are very likely associated with the difference in chromo- 
some-number; for example, the petals and peduncles of the European 
plants are thicker. However,.when many specimens were examined it was 
difficult to find consistent morphological differences by which the diploid 
North American specimens could be distinguished from the tetraploid Eu- 
ropean plants. Perhaps the tetraploid European populations evolved from 
a diploid closely related to the diploid yellow-flowered North American 
plants and, for that reason, it is difficult to obtain strong morphological 
differences. However, later workers may still find some satisfactory 
morphological differences between the diploid North American specimens 
and the tetraploid European populations. If such differences can be found, 
the diploid North American plants would deserve taxonomic recognition 
as a distinct taxon, either a distinct species, or a subspecies of P. fruticosa. 

In the Hortus Cliffortianus, Linnaeus (1737) listed several localities 
where this species grew in England and Sweden. He included “. . . in 
Anglia ad ripam meridionalem Tesae fluvii infra vicum Thorp .. . & in 
Oelandiae Sueciae insula proveniat.” Linnaeus (1745) stated that the 
species occurred in southern Oland. Linnaeus (1753) recorded that P. 
fruticosa was found in “Eboraco [York], Anglia, Oelandia australi, Sibiria.” 
In the Linnaean Society Herbarium in London, one of Linnaeus’ speci- 
mens of P. fruticosa is preserved; it is Savage Catalogue no. 655.1 and on 
the back of the sheets is written “‘Sibiria.”’ In the British Museum collec- 
tion of specimens from the Clifford Herbarium (Hortus Cliffortianus), 
there is a well-preserved specimen that has large flowers similar to speci- 
mens from Teesdale, England and Oland, Sweden. Rydberg (1908) listed 
the type locality of the species as “England.” The name P. fruticosa L., 
sensu stricto, applies to the tetraploid plants from Teesdale and Oland. 
Until the taxonomy and nomenclature of the North American populations 
can be clarified, the present author lists them as “P. fruticosa,” diploid 
North American collections. 


Potentilla parvifolia Fisch. in Lehm. 


Cultivated plants in the Dominion Arboretum, from various sources, originally 
from Eastern Asia; diploid, 2 = 14. Two different accessions from the Montreal 
Botanical Garden: mTjs 3433, Bowden, June 21, 1956, Rhodes 4004; and MTJB 
254, Bowden, June 19, 1956; Experimental Station, Morden, Man.., Rhodes 4358 ; 
A. M. Cocks & Sons, Winona, Ont., Rhodes 4001; Sheridan Nurseries, received 
as ‘Gold Drop’, Rhodes 4003; Woodland Nurseries, Cooksville, Ont., received as 
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‘Woodland Gold’, Bowden, June 21, 1956 and Rhodes 3731; Hillier & Sons, Win- 
chester, England, Bowden, June 19, 1956 and Rhodes 9205; Hillier & Sons, from 
Prof. Lyttol’s Garden, Bowden, June 19, 1956; Hillier & Sons, Forrest col., Bow- 
den, June-18, 1956. 


There is general agreement concerning the taxonomy of this small-leaved 
species with bright yellow flowers; cf. Fletcher (1950), Handel-Mazzetti 
(1939), Juzepczuk (1941) and Rhodes (1954). The chromosome-number 
of P. parvifolia suggests that it is a segregate diploid species in Eastern 
Asia. 


Potentilla davurica Nestl. (= P. glabra Lodd.) 


Cultivated plants in the Dominion Arboretum, originally from Eastern Asia; 
diploid, 2n = 14. Sheridan Nurseries, Ont., specimen with glabrous leaves, with- 
out flowers, four-year-old dwarf plant, Bowden, Aug. 28, 1956; Hillier & Sons, 
Winchester, England, received as P. glabra Lodd. (typical), specimen with gla- 
brous leaves, without flowers, four-year-old dwarf plant, Bowden, Aug. 28, 1956; 
Hillier & Sons, received as P. glabra rhodocalyx, almost glabrous leaves, Bowden, 
Aug. 28, 1956; Hillier & Sons, received as P. glabra Lodd. var. kansu collected 
by Farrer, some hairs on leaves, etc., and numerous white flowers on dwarf shrub, 
Rhodes 9114 and Bowden, June 12, 1956. 


There is considerable confusion concerning the application of the name 
P. davurica Nestl. The leaves of Nestler’s plants were glabrous (‘‘utrinque 
glabra’) and the plant came from Eastern Asia (‘““Hab. in Davuria’’). 
Loddiges’ P. glabra was said to be a native of Siberia, was glabrous (‘“‘per- 
fectly smooth in all its parts’) and presumably had white flowers (re- 
ceived by him as P. fruticosa alba). Handel-Mazzetti (1939) thought that 
P. davurica was a hybrid (P. glabra X P. parvifolia). Fletcher (1950) 
used the name P. glabra Lodd. for the white-flowered plant. In Rhodes’ 
key (1954), P. davurica (typical) was applied to plants with “leaves gla- 
brous; plant dwarf.” The above specimens are listed under P. davurica to 
indicate that they are more glabrous than the other collections from East- 
ern Asia. Since only some of the plants have bloomed, I do not know if all 
the collections will have white flowers or if some are yellow-flowered. The 
first two collections had very glabrous leaves and were dwarf shrubs; they 
were so distinct from all the other collections that they seemed to me to 
merit recognition. A much more detailed study is needed on these and the 
next collections listed before the taxonomy of these plants can be precisely 
known. Hara (1952) has already discussed the taxonomic problems of 
these Eastern Asiatic taxa. 


Potentilla arbuscula D. Don 


Cultivated plants in the Dominion Arboretum, originally from Eastern Asia; 
diploid; 2x = 14. Hillier & Sons, Winchester, England, received as P. glabra 
var. mandshurica, Bowden, June 15 and June 21, 1956; Hillier & Sons, received 
as P. arbuscula erect form, Bowden, June 11, 1956; The Montreal Botanical 
Garden, mrje 4444, received as P. fruticosa mandshurica, Bowden, June 19, 
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Potentilia arbuscula Don 
sultivar "Snowflake" 


5ie41-40, Arboretum plots, col. by 
Wray N.Sowden, June 19,1956 


Grown from material from Montreal 
Botanical Garten. 
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Herbarium specimen of the triploid (2m = 21) Potentilla arbuscula ‘Snowflake,’ 
Montreal Botanical Garden No. 1324-45; photograph by W. J. Cody. 
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1956; Hillier & Sons, received as “‘veitchii,” Bowden, June 11, 1956; and Hillier 
& Sons, received as P. rigida, specimen without flowers, Bowden, Aug. 28, 1956. 


Except for the last, all the specimens have white flowers. The leaves are 
characteristically pubescent, with long, white, silky hairs on the upper 
surfaces and also some pubescence on the lower surfaces, although Fletcher 
(1950) stated that “the typical plant is glabrous on the lower leaf-surface.” 
Hara (1952) reported 2n = 14 in plants listed as P. fruticosa L. var. 
arbuscula (D. Don) Maxim. from Honshu. 


Potentilla arbuscula ‘Snowflake’ 


Cultivated plants in the Dominion Arboretum; triploid, 2n = 21. This 
is the first triploid reported in the genus. Dansereau (1955) gave a review- 
list of chromosome numbers in Potentilla and stated that no triploids had 
been recorded. 


Specimens preserved: Montreal Botanical Garden, mTjB 1324-45, Rhodes 
1775 and Arboretum plots, Rhodes & Vrugtman 9134 and Bowden, June 19, 
1956 (Plate 1). Open-field-pollinated seed of a plant of cultivar ‘Snowflake’ from 
Sheridan Nurseries, Toronto, was grown. Several specimens of the parental plant 
were preserved (Rhodes 4002 and 6156) but a chromosome-count was not made 
on the plant. Of four seedlings studied, two were diploid, 2m = 14, one was 2” = 
15, and one was pentaploid, 2% = 35. The specimen of the last is: Arboretum 
plots, Bowden, June 12, 1956. 


Potentilla arbuscula D. Don var. albicans (Rehd. et Wilson) Hand.- 
Mazz. 


Cultivated collections in Arboretum plots; hexaploid, 27 = 42. Alpenglow Gar- 
dens, Michaud & Co., New Westminster, B.C., Rhodes 2808; Hillier & Sons, 
Winchester, England, received as P. davurica beesii, Bowden, June 25 and July 
13, 1956; Hillier & Sons, received as P. sulphurescens vilmoriniana, Bowden, 
June 14 and 15, 1956. 


The plant from Alpenglow Gardens had bright-yellow flowers; the other 
two accessions had pale-yellow flowers. All the specimens had both sur- 
faces of the leaves densely covered with a white shining silky indumentum 
as mentioned by Fletcher (1950). 


Potentilla arbuscula D. Don var. 


Cultivated collections; octoploid, 2% = 56. Arboretum plots (received as 
Potentilla, Purdom 841, from the Arnold Arboretum in 1921), N. Taylor, June 
13, 1946, Rhodes 1577, and Rhodes & Mills 2313. 


The plants of diploid, triploid and octoploid P. arbuscula had white 
flowers. The flowers of dried herbarium specimens tend to turn yellow- 
ish with age. One would expect tetraploid plants to occur in this complex. 
It remains for future biosystematic studies to clarify the taxonomy of these 
plants, particularly the relationship of white and yellow flower-colors, and 
whether or not the glabrous plants that I have listed under P. davurica 
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Nestl. are specifically distinct from the more pubescent plants listed under 
P. arbuscula D. Don. 


Potentilla & rehderiana Hand.-Mazz. 


These plants were said to be hybrids between P. parvifolia and P. glabra 
var. mandshurica. Our accessions were diploid, 2n = 14. 


Cultivated specimens in the Dominion Arboretum plots: Two accessions from 
the Montreal Botanical Garden, mTyB 837, Bowden, June 19, 1956, and mrTjB 
5485, Rhodes 4355; from the Arnold Arboretum, Bowden, June 21, 1956. The 
last specimen shows the characteristics of P. parvifolia very strongly. 


Potentilla & friedrichsenii Spath 


Handel-Mazzetti (1939) stated that this name was applied to hybrids of 
P. fruticosa < P. glabra. Our three accessions were diploid, 2n = 14. The 
diploid number suggests that if this taxon is a hybrid between these two 
species, then the P. fruticosa parent was a diploid plant, not the tetraploid 
from Sweden or England. I do not know the chromosome-number of P. 
fruticosa in the area from the European USSR to the Pacific coast of Asia 
but possibly there may be diploids there. As already shown, the North 
American plants of P. fruticosa are diploid. 


Cultivated specimens in the Dominion Arboretum plots: from Basel Botanical 
Garden, Basel, Switzerland, Rhodes, June 16, 1950; from University of St. An- 
drews, Scotland, received as P. fruticosa veitchii, Rhodes, June 16, 1950; from 
Hillier & Sons, received as P. friedrichsenii leucantha, Bowden, June 12, 1956. 


Miscellaneous Collections 


These last accessions were received under various names. I was not able 
to refer any of the specimens with certainty to the taxa listed above. These 
undetermined specimens were all diploid, 2n = 14. Some of the plants 
may be hybrids. 


Specimens preserved from Dominion Arboretum plots: the Montreal Botanical 
Garden, mTjyB 1821, received as P. fruticosa ‘Friesengold’, Bowden, June 21, 
1956; Alpenglow Gardens, New Westminster, B.C., received as P. fruticosa 
pyrenaica, Rhodes 2809; The Montreal Botanical Garden, mrjB 1136, received 
as P. fruticosa, Bowden, June 11, 1956; Manitoba Hardy Plant Nursery, Drop- 
more, Man., received as P. davurica, Bowden, June 19, 1956; Hillier & Sons, re- 
ceived as P. davurica from France, Bowden, June 11, 1956; Hillier & Sons, re- 
ceived as Potentilla ‘Katherine Dykes’, Rhodes & Vrugtman 9138; Hillier & 
Sons, received as P. davurica ‘Nyewoods form’, Bowden, June 11, 1956; Hillier 
& Sons, received as P. davurica ‘Lady Daresbury’s form’, Rhodes & Vrugtman 
9137 and Bowden, June 11, 1956. 


SUMMARY 


Plants of Potentilla fruticosa L., sensu stricto, from Teesdale, England, 
and Oland, Sweden, are tetraploid (2n = 28); North American popula- 
tions of “P. fruticosa” are diploid (2n = 14). Potentilla parvifolia and 
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P. davurica (glabra) from Eastern Asia are diploid. Potentilla arbuscula 
from Eastern Asia is a polyploid complex; diploids, one triploid (2n = 21), 
hexaploids (2n = 42) and one octoploid (2m = 56) are so far known. 
The cytological data should be helpful when a thorough biosystematic 
study is made of the shrubby potentillas. 
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THE DIRECTOR’S REPORT 


THE ARNOLD ARBORETUM DuRING THE Fiscat YEAR ENDED JUNE 30, 1957 


THIs YEAR marks the eighty-fifth anniversary of the establishment of the 
Arnold Arboretum. To commemorate this event, special exhibits and open 
houses have focused attention on the outstanding living collections of trees 
and shrubs in the Arboretum’s plantings both in Jamaica Plain and Weston, 
as well as on the research collections in Jamaica Plain and Cambridge, 
while news stories, magazine articles and other types of publicity have 
dealt with the contributions of the staff members of this organization since 
its founding in 1872. From its inception, the Arnold Arboretum has played 
an important role in the introduction of plants new to American gardens 
from distant parts of the globe. In order to single out some of the plants 
which members of the Arboretum staff have introduced into cultivation in 
America, Mr. Heman Howard, the assistant horticulturist, prepared special 
wooden labels painted yellow to be attached to the proper plants. A survey 
of the records was made to locate those plants or their descendants now 
growing in the Arboretum which had been introduced into American horti- 
culture for the first time at Jamaica Plain; about 1800 yellow tags were 
required to label those plants in immediate view from the roads and paths. 
Such plants proved to be of immense interest to the many visitors of the 
past season. They saw that some of the most common and the most sought- 
after varieties were first introduced into American gardens by the Arnold 
Arboretum. 


The Staff: 


At the fiftieth anniversary banquet of the Botanical Society of America 
the president of the Society presented Certificates of Merit to fifty distin- 
guished botanists for their contributions to their fields. Two staff members 
of the Arnold Arboretum, Irving Widmer Bailey and Karl Sax, were among 
those so honored. Their citations were: 

“Irving Widmer Bailey, Plant anatomist and inspiring teacher, for his out- 
standing contributions on the structure of the cell wall and the histology of the 
cambium, and for his application of anatomy and morphology to problems of evo- 
lution of angiosperms.” 

“Karl Sax, for his classical studies on the chromosomes of wheat, his con- 


tinued interest in the chromosomes of ornamental woody plants and his extensive 
contributions about the effect of irradiation on chromosome breakage and 


chromosome structure.” 


The presentations were made at the University of Connecticut during 
the annual meeting of the American Institute of Biological Sciences. 

Two staff members, Drs. Sax and Howard, were invited to serve as Amer- 
ican Institute of Biological Sciences lecturers to stimulate interest in a bio- 
logical career among students in smaller liberal arts colleges. This program 
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places outstanding scientists, teachers and lecturers on the campus of the 
college for several days. The speaker has the opportunity of meeting with 
students, staff and the public formally in lectures and informally about the 
campus and in the dining halls. Dr. Sax was able to visit the College of 
Wooster, in Ohio, and Dickinson College at Carlisle, Pennsylvania, for 
this program during the year. The association has proved to be stimulat- 
ing and the program is being continued. 

The demand for Arboretum staff members as speakers exceeds our abil- 
ities to fill all requests. During the year staff members attended conferences 
or gave lectures in seventeen states and in Canada. Dr. Sax took part in 
symposia on “Biological Effects of Ionizing Radiation” at Storrs, Connecti- 
cut, on “Population” at the University of Minnesota, on the hazards of 
ionizing radiation at the Canadian Atomic Energy Commission meetings 
at Chalk River, Canada, and on Forest Tree Physiology at the Harvard 
Forest. Dr. Howard talked to many horticultural organizations and other 
groups on the Arnold Arboretum, emergency survival problems, his research 
in plant taxonomy and on the vegetation of the West Indies. On one trip 
he met with garden clubs and botany departments of universities in Ten- 
nessee, Georgia, Louisiana and Texas. Dr. Wyman attended horticultural 
meetings in Delaware and Michigan and spoke at the Williamsburg sym- 
posium and at the Longwood Gardens. Mr. Coggeshall represented the 
Arboretum at the Propagators Convention in Cleveland and nearly all of 
the staff attended the annual meetings of the American Institute of Bio- 
logical Sciences at Storrs, Connecticut. 

During the year Dr. Sax was elected an honorary member of the Japa- 
nese Genetics Society and his appointment as consultant in biology to the 
Oak Ridge National Laboratories was renewed. 

One annual appointment was made to the staff for work on the Flora of 
the Southeastern States and three for work on the herbarium integration 
and general curatorial duties. Dr. Charles W. James joined our staff after 
an appointment at the University of Tennessee and Dr. Frances M. Jarrett 
came to the Arboretum at the completion of her graduate work at Cam- 
bridge University, Cambridge, England. Dr. Jarrett is a specialist in the 
flora of the Malaysian area. Mrs. Jeanne Germaine Weber, who has 
been working on the flora of Europe at the Botanical Garden in Geneva, 
Switzerland, will assist in the herbarium integration. Dr. Howard F. L. 
Rock completed his graduate work at Duke University and, having special- 
ized in the Compositae, has been working on the reorganization of that 
large family of flowering plants. With the exception of that of Miss Jarrett, 
these appointments were made jointly with the Gray Herbarium. 


Horticulture: 


One of the functions of the Arnold Arboretum is the growing of plants 
hardy in the vicinity of West Roxbury. Regardless of staff efforts, the 
ultimate success of the trees and shrubs planted in Jamaica Plain seems to 
be controlled by the weather. In past years, hurricanes, summer heat or 
flooding, late frosts, ice storms or other vagaries of the climate have had 
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their effect on the growth of the plants in our collection. This past winter 
was marked by a period of unusually cold weather. A four-night period of 
sub-zero weather climaxed by a low temperature of twelve degrees below 
zero was recorded at the greenhouses on January 15 and lower temperatures 
were probably experienced elsewhere on the grounds. At Weston the tem- 
perature dropped to thirty degrees below zero on the same day. Many of 
the plants considered marginally hardy were killed outright, killed to the 
ground or severely injured during this cold weather. These have been 
listed and the injuries discussed in two issues of ARNoLpIA during recent 
months. Some of the recent introductions, particularly among the rhodo- 
dendrons growing in the nurseries at Weston, died during the winter. The 
spring flowering of many genera and species was also affected by the cold 
weather, for flower-buds formed last summer were killed during the period 
of low temperatures, except where snow accumulation or other forms of for- 
tuitous or deliberate protection were present. With the exception of the 
Forsythia ‘Beatrix Farrand,’ most selections of Forsythia were in poor 
flower. The flowering cherries and the early azaleas were likewise disap- 
pointing in bloom, with the protective effect of snow-line strongly marked. 
In contrast, or perhaps in reality, other groups such as the lilacs, the crab 
apples, the Ghent and flame azaleas and the rhododendrons seemed to have 
extremely profuse bloom. Specimens of some trees, such as Cladrastis 
lutea, carried unusually heavy bloom, while others, as the dove tree 
(Davidia involucrata), failed to produce a single flower. 

The Park Department of the City of Boston, through the cooperation of 
Commissioner Frank Kelley and his assistants, Mr. O’Keefe and Mr. Byrne, 
continued its work of rehabilitation on the grounds of the Arboretum. Dur- 
ing the year sections of the roads and sidewalks were patched, benches 
painted and repaired and, with the assistance of the Arboretum staff, all 
of the cobblestone gutters except those in the Peter’s Hill tract, have now 
been dug out and cleaned. The appearance of the paths and roads has 
been materially improved by this work. 

The Arboretum staff has under way work on the collections and the 
grounds which adds to the appearance of the Arnold Arboretum plants and 
plantings. Twenty-five large truckloads of well-screened and composted 
leaf mould were distributed around the shrubs. The spent hops which have 
been used as a mulch for a number of years are no longer available and the 
use of ground cocoa shells has been started on an experimental basis. 
Early reports of this material as a mulch have been published in ARNoLDIA. 
Test plots using various applications of the cocoa shell have been estab- 
lished on the grounds of the Case Estates in Weston. While the cocoa shell 
will not burn, as did some other mulches tried at the Arboretum, there are 
certain disadvantages to the new mulch which must be evaluated before 
final acceptance of this material. 

A section of native woodland adjacent to our collection of dwarf conifers 
was cleared during the winter and work has begun on transplanting some 
of the smaller plants in this collection. It is hoped to extend the collection 
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toward the road, thus giving individual plants more room and displaying 
them to greater advantage. 

Over twenty varieties of narcissus and daffodils have been planted along 
Bussey Brook near the rhododendron collection to establish a naturalized 
display a few years hence. Some of the collection bloomed well this spring. 
The bed of Calluna nearby was reduced in size. For a number of years we 
have attempted to maintain and replace where needed a large number of 
named varieties, many of which have died in cold winters, even with pro- 
tection. It now seems desirable to limit our plantings to the cultivars which 
have proved hardy. 

Several additional vistas have been opened up at the top of Bussey Hill 
and ground-covers have been established there. The ground-covers selected 
for this much-visited spot were those of the larger collection in Weston 
which have been most attractive to visitors. 

Some work was done by the Park Department in partial repair of the 
retaining wall along Bussey Brook behind the rhododendron collection. On 
the steep slopes of Hemlock Hill near the rhododendron collection addi- 
tional hurricane debris and damaged trees were removed. A new planting 
of rhododendron species has been started in this cleared area. If the pres- 
ent test planting of forty specimens thrives, as is expected, additional areas 
will be cleared and developed into a new and attractive display for the 
Arboretum. 

A saran-cloth house 104 x 16 feet was erected near the greenhouse to re- 
place the badly broken lath shade structure which had been used for many 
years. This is a temporary expedient until the threatened eminent domain 
procedures against the greenhouse area are clarified. 

Planting in the Jamaica Plain collections has been difficult due to the 
continued dry weather of late spring and early summer. In all, three hun- 
dred specimens of twenty-two species and varieties of evergreens and one 
hundred thirty-five deciduous species have been added to our collections 
during the fall and spring plantings. These are either new plants or re- 
placements for defective specimens. All have required continuous watering 
and care. 

Approximately one hundred seventy-five species and varieties have been 
introduced from foreign countries during the year. These plants apparently 
are not available from commercial sources or other gardens in this country. 
After testing and observation at Weston they will be planted in Jamaica 
Plain. 

Dr. Wyman, the horticulturist, in cooperation with the U. S. Department 
of Agriculture and other arboreta, arranged for the introduction of twenty- 
six kinds of evergreens and twenty-nine varieties of deciduous plants which 
are normally prohibited entry into this country. These plants will be 
grown at Glen Dale, Maryland, for the quarantine period and then released 
when judged free of insect and disease pests. The Arnold Arboretum, which 
manages this program, has been responsible for assisting other gardens in 
introducing about one hundred varieties of plants in this program during 
the year. 
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Requests for plant materials from the living collections of the Arboretum 
included pollen for breeding programs and reference collections, samples 
of leaves and stems for chemical analysis, soil samples from roots of spe- 
cific trees for chemical and antibiotic tests, herbarium specimens and 
propagating material. During the past fiscal year two hundred forty-nine 
shipments of propagating materials were sent out, representing eight hun- 
dred sixty species and varieties. The majority of these went to arboreta 
and botanic gardens within the United States and Canada. However, re- 
quests received from twelve countries in Europe, Asia, Africa and Australia 
were filled. Only thirty-seven shipments of one hundred fifty-two species 
and varieties were of seeds. This indicates the increasing demand for ma- 
terial for vegetative propagation in the horticultural interest. 

Eight plants were grown in quantity and distributed to thirty-three co- 
operating commercial growers in North America for eventual distribution 
through sale to the general public. These new or selected species, hybrids 
or clones, considered by the staff to be of significant horticultural value, 
were Acer capillipes, Acer rufinerve, Carpinus japonica, Lonicera amoena 
rosea, Malus ‘Henrietta Crosby’, Malus ‘Henry F. du Pont’, Malus ‘Mary 
Potter’ and Syringa & swegiflexa. 

During the past year the Arnold Arboretum received one hundred ninety- 
one shipments, representing six hundred ninety species and varieties, as 
seeds, propagating material or plants. These were included in the 1102 
species and varieties handled by the propagation department during the 
year. Not all of the seeds proved viable, nor did all the propagating ma- 
terial for rooting, budding and grafting prove useful. 

The development of proper techniques in propagating and handling the 
rare and unusual plants in the living collections is important to the ex- 
tended acceptance and use of these plants. Many of the most interesting 
plants introduced by the Arboretum have never had wide use because of 
difficulties in propagating or transplanting the species. Much of the experi- 
mental work in the greenhouses by the propagator and other staff members 
concerns various aspects of this basic problem. Some of the work which 
has been done in the last year concerned species of Abies, Acer, Davidia, 
Fagus, Picea, Pinus, Tilia and Stewartia and varieties of Syringa vulgaris. 

Experimental work was tried to overcome the double dormancy of seeds 
of Davidia involucrata by exposing the seeds to warm temperatures fol- 
lowed by cold temperatures prior to planting. Seeds were collected from 
the ripe fruits, mixed with moistened sand and peat and placed in poly- 
ethylene bags. The bags were then stored at greenhouse temperature, from 
60 to 85 degrees, for six months and then kept in a refrigerator for three 
months at 40 to 42 degrees. When planted immediately afterward, a 
germination of from 65 to 70 percent was obtained within three weeks. 

Selected varieties of Syringa vulgaris were tested to compare the effect 
of different hormone concentrations on rooting and the resulting rates of 
growth between these rooted cuttings and grafted plants. Results indi- 
cated that if the softwood cuttings are taken early in May and treated 
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with Hormodin No. 3 for maximum rooting, such plants will produce 
growth equal to that of scions grafted during the year. 

Attempts were also made to graft varieties of Syringa vulgaris in the 
fall, storing such grafts through the winter to obtain more rapid growth 
during the following spring. Such experiments were not successful. The 
grafts callused normally in one month in sawdust and were stored in plastic 
bags in a refrigerator. Abnormal or no growth was obtained the following 
year. 

Various species of Tilia were propagated from softwood cuttings taken 
in August. Again good rooting was obtained, but unexplained difficulty 
was encountered in overwintering such rooted plants. Previously, the same 
difficulty was experienced when Stewartia cuttings taken in August were 
rooted. Experiments of the past years have shown that cuttings of the 
latter plant taken in June and treated with Hormodin No. 3 rooted well. 
When these were potted and stored in a cold pit for the winter, normal 
recovery and growth was experienced the following year. 

Normally, the lack of space in the greenhouse and nursery area necessi- 
tates the transplanting of young plants from two to five times before they 
are large enough for permanent planting in the Arboretum. Many plants 
survive such treatment, but certain others suffer extremely heavy losses 
in the course of the many transplantings. In the last few years we have 
attempted to reduce these losses by the use of metal containers which 
can be moved about without disturbing the root systems while the plants 
increase in size. Thus young seedlings of Davidia, rooted cuttings of 
Stewartia and grafted plants of Abies, Fagus, Picea and Pinus have been 
handled with a minimum of loss and the elimination of an average of 
three transplanting operations. 


The Case Estates: 


Shortly after the Arboretum was given the property known as the Case 
Estates in Weston, the town felt the need for additional land for new 
school buildings. In 1946 a tract of forty-two acres was sold to the town 
of Weston from the Case Estates for a modest sum. As the town has 
grown, however, the need for additional school buildings and adjacent 
playground space has increased. During the past year a study committee, 
termed the School Site Committee, returned a recommendation that the 
future growth of the school population be met by a decentralized school 
building program. The committee’s report containing the negative vote 
of a single member was supported by the selectmen and other town officials. 
Nevertheless, at a town meeting held in the fall the committee’s report was 
not accepted and the town meeting voted to take by eminent domain the 
land of the Case Estates north and west of a 500-foot line parallel to 
Wellesley Street. Although the town officials have taken no further action 
during the past fiscal year, a School Building Committee and a firm of sur- 
veyors have given consideration to building three additional schools on 
land to be taken from the Case Estates. Such action could involve seventy 
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or more acres of the one hundred forty-five acres now in the Case Estates, 
leaving less than half of the land originally given to the Arboretum for 
horticultural purposes in Weston. The director has indicated to the select- 
men of the town that the Arboretum does not wish to lose this land and 
that such a loss will seriously restrict future development of the Arnold 
Arboretum. Nevertheless, much time has been spent with appraisers and 
surveyors during the past year and considerable staff planning has been 
necessary to determine what plants can be moved and what others should 
be propagated if the land-taking proceedings are carried out. 

The collections at the Case Estates such as the ground-cover demonstra- 
tion plots, the small-tree demonstration area and the shrub and perennial 
gardens are being visited by an ever-increasing number of people. Garden 
clubs have requested special trips and tours of these plots and plantings. 
A new pruning demonstration tract has been established this year and will 
show results next spring. Comparison tests on the use of cocoa shell as a 
mulch are also being conducted at Weston. Repairs were completed on the 
Chandler house which was turned over to the Arboretum last year and 
which is now occupied by the Director of the Arnold Arboretum. 


Education Program: 


During the third year of the informal education program for adults con- 
ducted at the Arnold Arboretum, the spring and fall field classes with 
Dr. Wyman and the propagation classes with Mr. Coggeshall were con- 
tinued and were well attended. Again this year the applications for the 
classes in plant propagation exceeded the physical limits of the greenhouse 
and some people had to be disappointed. Dr. Wood offered a class in 
identification of cultivated plants and Dr. Howard taught two new classes 
in economic botany entitled “Botany in Boston I and II.” The former 
dealt with the commercial utilization of plant materials in industry and 
greenhouses in the Boston area and the second concerned the use of plant 
materials as foods in various Boston restaurants. During the spring the 
staff combined to present a series of seminars on cultivated plants which 
were open to the public as one of the regularly scheduled classes. At each 
seminar Dr. Howard discussed the history and botanical classification of 
the group, Dr. Wyman the horticultural utilization and values, Dr. Sax 
the genetics and breeding programs, Mr. Williams the diseases and main- 
tenance and Mr. Coggeshall the methods of propagation. Each seminar 
was scheduled to be held when the plant group under discussion was in 
flower on the grounds. When the weather permitted, visits were made to 
the collections of lilacs, magnolias and forsythias, crab-apples, cherries and 
rhododendrons before the seminar discussion. The interest of the class 
members was high in this concentrated presentation of information regard- 
ing restricted groups of ornamental plants. During the three years of the 
education program which has been conducted at the Arboretum, four hun- 
dred and eighty-eight people have attended one or more courses. 

All staff members were needed to assist when the Arboretum cooperated 
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with the Massachusetts Horticultural Society in presenting their annual 
Field Day in Jamaica Plain. Eight buses were filled for the two-hour 
trip around the grounds; other visitors followed in their own cars. A 
staff member served as a guide in each bus and attempted to answer 
the many questions which were asked. In addition to this regularly 
scheduled event, many garden clubs now hold meetings at the Arbore- 
tum where staff members conduct the groups through the grounds. Special 
tours have been arranged for children’s groups, older people and the handi- 
capped. 


Exhibits and displays: 


The Arboretum display at the Massachusetts Horticultural Society’s 
Spring Flower Show held in Mechanics Building emphasized the eighty- 
fifth anniversary of the Arnold Arboretum by featuring a planting of orna- 
mental trees and shrubs introduced by the Arboretum staff. The featured 
plants numbered about forty of the over 5000 species and varieties for 
which the Arboretum receives credit. These ranged from a red-leaved 
variety of the Japanese barberry, introduced in 1879, to the dawn red- 
wood, Metasequoia, introduced as seed in 1948. Plants developed at the 
Arboretum or selected from progeny grown for testing included Forsythia 
‘Beatrix Farrand’ and Prunus ‘Hally Jolivette’ developed by Dr. Sax, 
the crab-apple ‘Dorothea’ and the bush-honeysuckle ‘Arnold Red’. The 
exhibit received a first prize from the Massachusetts Horticultural Society 
and was awarded the gold medal of the Pennsylvania Horticultural Society 
for ‘an exhibit of special merit which stimulates an interest in horticul- 
ture.” The latter is one of the two top awards offered at this show. 

A Christmas show was held at the Administration Building in Jamaica 
Plain and featured plant material used in Christmas decorations, such 
as tree ornaments, wreath-making materials and broad-leaved evergreens 
used in floral arrangements. Mrs. Donald Wyman created several wreaths 
and arrangements showing the steps in preparation of such decorations 
which proved to be a feature of the exhibit. This was held from Decem- 
ber 4 to 21, 1956 and was enthusiastically attended. 

A selection of fifteen plants from the Larz Anderson Collection of Japa- 
nese Dwarf trees was sent to Detroit for display in the March Spring 
Flower Show in that city. These proved to be an interesting feature of 
the Michigan show and received a great deal of comment. 

Open houses were held on May 12 at the Case Estates in Weston, on 
May 19 at Jamaica Plain and on June 10 in Cambridge. Staff members, 
identified by badges, were on the grounds and in the buildings at each 
location to answer questions or explain work in progress. The interest ex- 
pressed by the many visitors proved stimulating to all. 


Library: 


The librarian, Mrs. Lazella Schwarten, and her staff continued the work 
on the integration of the Arnold and Gray libraries and the reconditioning 
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of books in addition to the regular service of an active library. During the 
preceding year the integration of the periodicals had been completed; 
work continued this year on the other categories, so that the total task is 
now over half finished. Additional stacks were constructed for volumes 
dealing with the horticultural subjects in Jamaica Plain and a further 
reorganization is under way on the latter collection. 

During the year two hundred and twenty-nine bound volumes were 
added to the library, bringing the total of bound volumes to 49,738. Two 
hundred and fifty pamphlets were received and added to the collection, 
which now contains 16,218 items. Among the various catalogues main- 
tained, 580 cards were added to the general card file and 4000 to the Gray 
Herbarium Index. 

The requests for interlibrary loans from outside organizations continues 
to mount and, of necessity, certain procedures have been incorporated into 
our operations. Except in very special cases, books over one hundred years 
old or those currently available on the commercial market are not sent 
on loan. Even within these limits, the librarian may restrict the privilege 
of a loan depending on the condition, value and local need for the book. 
Wherever possible, microfilm, photocopy or a typed description of the ma- 
terial needed is suggested as a substitute for a loan. Nevertheless, ninety- 
five books were sent out during the year on interlibrary loan. The use 
of the library by staff and students increased measurably during the year 
as work in other parts of the Arboretum increased. 


Herbarium: 


The work concerned with the integration of the two major collections 
housed in the Harvard University Herbarium in Cambridge involved most 
of the efforts of the herbarium staff again this year. The plans for progress 
in this essential task have been discussed in previous reports. During the 
past year it was possible to appoint additional taxonomists to the staff to 
assist with this work. Special funds were made available by the Harvard 
Corporation for this project. Such funds have been used to employ full- 
time workers as well as some part-time help. During the year the opera- 
tion of placing in sequence all genera of the various families in the collec- 
tions was completed. At this time the family sequence is complete and 
all of the genera are in proper order. Actual integration at the specific 
level has progressed so that one hundred sixty families or about one-half 
of the herbarium is in final arrangement. During the course of this work, 
which is under the direction of Dr. Kobuski, annotations are made accord- 
ing to the latest monographs available, geographical arrangements are co- 
ordinated, repairs to specimens are made where possible and types and 
other authentic specimens are indicated and placed in special folders. The 
completed portions of the herbarium stand as a model for future work. 

The fruit and seed collections received special care during the year and 
this collection is now uniformly boxed, adequately spaced, and completely 
rearranged. The sequence used follows that of the herbarium. 
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Curatorial work on the herbarium of cultivated plants at Jamaica Plain 
was limited, but the task of checking the coverage continued. Additional 
collections of cultivated plants from the United States and Europe were 
inserted. 

During the past year 6,874 specimens were mounted and inserted in the 
herbarium, bringing the total accession count to 694,681 specimens in the 
Arnold Arboretum. 

The herbarium received 17,157 specimens during the year. About 10,900 
of these were in exchange, 5,900 were from collectors subsidized by the 
Arboretum and the remainder as gifts or for identification. The largest 
number of these came again this year from Malaysia. Of the total 5,400 
represented the flora of the New World, 1,900 that of Europe and the 
remainder that of Asia, Africa and Australia. The largest and most im- 
portant Asiatic collections were received from Canberra, Australia; the 
Rijksherbarium, Leiden, the Netherlands; the Royal Botanic Garden at 
Kew, England; and the Herbarium Bogoriense, in Indonesia. The ma- 
terials received by subsidy were largely photographs of type-specimens in 
European herbaria made by the New York Botanical Garden. 

During the year the Arnold Arboretum sent out 878 specimens to Amer- 
ican institutions and 665 to foreign institutions in a regular continuation 
of exchange. In addition, a special shipment of 2613 specimens was sent 
to the Forestry Department at Lae, New Guinea, representing a complete 
set of the plants collécted by L. J. Brass on the Fourth Archbold Expedi- 
tion. Three hundred and eighty-six specimens of this same collection were 
sent to specialists for identification. 

Again the facilities of the herbarium were made available to many 
visitors and additional materials were sent on loan or services rendered 
in response to requests by mail or phone. During the year 10,421 herbarium 
specimens were sent out from the combined herbaria on joan to qualified 
scholars. These represented seventy-eight separate loans to forty-five dif- 
ferent institutions and averaged over one hundred thirty specimens per 
loan. Fifty of the loans were to twenty-eight American institutions, while 
twenty-eight loans went to seventeen different foreign herbaria. The size 
of these loans is indicative of the wealth of material in the Harvard her- 
baria and the need for these same materials for comprehensive research 
programs. In addition to these requests, the staff, where possible, answered 
questions concerning identifications, distributions or technical problems 
which could be handled more reasonably by our staff than by the shipment 
of specimens. 

Most of the research interests of the staff continue at present as men- 
tioned in the previous annual report. 


Comparative Morphology: 


Professor I. W. Bailey, Professor of Plant Anatomy, emeritus, has con- 
tinued to serve as curator of the wood and pollen-slide collections. Pro- 
fessor Bailey’s services materially assist the herbarium staff and assure 


1957] THE DIRECTOR’S REPORT. 399 


the maintenance of the collections in good condition. A small number of 
accessions of wood samples and slides were added to the collection during 
the year and the requests for specimens from these collections continued 
at a normal rate. 

Professor Bailey completed several papers on wood anatomy and the 
use of anatomical characters in other aspects of botanical study. His recent 
interests have turned to the anatomical structure of the stem in the Cac- 
taceae. 


Cytogenetics: 


Dr. Karl Sax, his assistants and students have reported the following 
contributions in the field of cytogenetics: 

The cytogenetic work with Malus sargentii continues and now diene 
that this species is both facultatively apomictic and tetraploid. Malus 
sargenti var. rosea, however, is a triploid. When the species is crossed with 
diploids the sae progeny are usually triploids. When the variety is 
crossed with diploids the progeny range from near diploid to approxi- 
mately tetraploid. In most of the crosses made, facultative apomixis is 
inherited as a dominant trait. 

New hybrids of Malus, Forsythia, and Magnolia species are being pro- 
pagated for further testing. Induced polyploidy and the induction of muta- 
tions by ionizing radiation continue to be used in an attempt to create 
new ornamental plants. 

The work on dwarfing techniques for fruit and ornamental trees and 
shrubs now shows that knots tied in the stems of apple seedlings curtail 
growth but do not cause earlier flowering as they do in the case of vegeta- 
tively propagated clonal varieties. Further experiments with bark inver- 
sions have shown that following bark removal the freshly exposed wood can 
be induced to form new bark by covering the exposed surface with either 
polyethylene film or with a non-toxic grease such as lanolin. These tech- 
niques should be of value in treating injured trees. 


Instruction: 


Three staff members offered four regularly scheduled classes within the 
college and the graduate schools during the year. Dr. Johnston taught 
his course in the “Phylogeny and Classification of the Flowering Plants” 
and Dr. Sax gave “Plant Cytology with special reference to Genetics and 
Taxonomy.” Dr. Howard offered two new courses. “Plant Materials” was 
offered as Landscape Architecture 7—1a in the fall semester and was taught 
at the Arboretum. During the spring semester a second course, ‘“Princi- 
ples and Problems of Horticultural Taxonomy,” open to undergraduates 
in the college, was offered through the Department of Biology. The latter 
course included lectures in Cambridge as well as field and laboratory work 
on the grounds of the Arboretum in Jamaica Plain as the spring season 
progressed. 

Mr. Tchang Bok Lee, a UNKRA Fellow from Korea, completed the re- 
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quirements for the degree of Master of Arts under the direction of Dr. 
Howard and was awarded the degree at the mid-year commencement. 
Mr. Lee undertook a research program of hybridizing Korean and North 
American oaks and returned to Korea with seeds of these hybrids for trial. 
Mr. Lee also spent considerable time reviewing recent forestry literature 
and checking collections and distributions of trees and shrubs from Korea 
in the herbaria of the Arnold Arboretum and the Gray Herbarium. Mr. 
Claud Brown continued his graduate research on pine hybrids with Dr. 
Sax. 

Regularly scheduled seminars on problems of plant taxonomy and plant 
geography were held in the Harvard University Herbarium during the 
year. Arboretum staff members took part in these non-credit programs 
open to undergraduate and graduate students. 


Travel and Exploration: 


Staff members of the Arboretum did not personally engage in any ex- 
tensive program of field work during the past year. Small grants from 
special funds were made to support the work of collectors in foreign coun- 
tries and to obtain material of value to the work of the Arboretum staff 
or specimens desired for our collections. Such grants enabled us to obtain 
seeds of additional ornamental woody plants from Japan, Scotland and 
Sweden. Herbarium specimens of authentically identified cultivated woody 
shrubs were obtained from several European gardens by extending nominal 
financial support. 

Miss Lily Perry was granted a leave of absence during the spring to 
study at several European herbaria. This work was made possible by a 
grant several years ago to Dr. E. D. Merrill, which was known as the 
E. D. Merrill Discretionary Fund. It was Dr. Merrill’s request that the 
residue of this fund at the time of his death be made available for Dr. 
Perry’s use and that she use it to further the studies they had begun 
cooperatively on the flora of New Guinea. Miss Perry has been able to 
study at the British Museum, Natural History Department and the Royal 
Botanic Gardens at Kew. Later she will spend some time at Leiden and 
Utrecht in Holland. 


Gifts and Grants: 


In this period of continuing inflation there is a great need for gifts for 
the general operation of the Arnold Arboretum. Happily, the Friends of 
the Arnold Arboretum have increased in number and in many cases the 
gifts have also increased in size. During the past fiscal year the Trustees 
of the Arnold Arboretum, the President and Fellows of Harvard College, 
increased the book value of the Arboretum endowment funds entrusted to 
their care. This resulted in an increase in the restricted and unrestricted 
income from endowment and, in part, met the general increase in wages as 
well as the increased cost of supplies and materials of the past year. A 
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bequest from the estate of Mrs. Clement Houghton was also added to the 
endowment. 

Gifts for cultural purposes from the Friends of the Arnold Arboretum 
during the year were used to employ summer labor for care of the living 
collections on the grounds of the Arboretum at Jamaica Plain and Weston. 
These funds were also used to supply an assistant in the field of cytogenet- 
ics to work with Dr. Sax and an assistant in the greenhouse to help the 
propagator, Mr. Coggeshall. 

The staff has been encouraged to apply to government agencies, private 
foundations and industry for grants to support research where applicable. 
A renewed grant from the Atomic Energy Commission was awarded to 
Dr. Sax for his work on the conduction of materials through the plant and 
for work on chromosome breakage patterns. Dr. Howard received an award 
from the National Science Foundation for two years to support morpho- 
logical work on the vascular pattern of petioles in flowering plants. In 
both of these cases the awards enabled the recipients to employ technicians 
to do work which, if carried on otherwise, would have had to be supported 
by unrestricted funds from the Arboretum endowment. The necessity for 
such applications and grants will probably increase in the future. Currently 
only one Arboretum staff member has a research assistant paid from 
Arboretum funds. 

Mr. George Cooley has renewed his support through gifts for taxonomic 
work under the joint direction of Dr. Rollins, Director of the Gray Herba- 
rium, and Dr. Howard. This special fund has been used to further work 
on the wild and cultivated vegetation of the southeastern United States 
leading towards a generic flora of that area. 


Publications: 


During the past fiscal year the usual twelve numbers of ARNOLDIA 
were published with Dr. Wyman as editor and four issues of the JouRNAL 
OF THE ARNOLD ARBORETUM with Dr. Kobuski as editor. There were no 
special publications during the year. 


Bibliography of the Published Writings of the Staff and Students 
July 1, 1956 — June 30, 1957 


BarLey, Irnvinc WipMer. Nodal anatomy in retrospect. Jour. Arnold Arb. 37: 
269-387. 1956. 

The relationship between Sphenostemon of New Caledonia and Nou- 

huysia of New Guinea. Jour. Arnold Arb. 37: 360-365. 1956. 

(with ABRAHAM Faun). The nodal anatomy and the primary vascular 
cylinder of the Calycanthaceae. Jour. Arnold Arb. 38: 107-117, pl. 1, 2. 
1957. 

CHANNELL, Robert BENNIE. Reappraisal of two plumose Rhynchosporas of the 
southeastern United States. Rhodora 48: 335-343. 1956. 

A revisional study of the genus Marshallia (Compositae). Contr. Gray 

Herb. 181: 1-132. 1957. 
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CoGGESHALL, RocER Gipss. The Propagation of Asiatic Maples. Amer. Nursery- 
man 105: 9-10, 96-99. 1957. 


Dickson, A. G. (with E. W. Samuets). The mechanism of controlled growth 
of dwarf apple trees. Jour. Arnold Arb. 37: 307-313. 1956. 

FAULL, JosePH Horace. A rust of Woodwardia fimbriata. Jour. Arnold Arb. 37: 
314-316. 1956. 

Howarp, RicHarp ALDEN. Coccoloba. Jn: Supplement Royal Hort. Soc. Dic- 
tionary Gardening, page 183. 1956. 

The Director’s Report. The Arnold Arboretum during the fiscal year 

ended June 30, 1956. Jour. Arnold Arb. 37: 375-402. 1956. 


Elmer Drew Merrill 1876-1956. Jour. Arnold Arb. 37: 197-213, portrait. 
1956. 


The Palm Society. Amer. Assoc. Bot. Gardens & Arb. 28: 3, 4. 1956. 
Studies of the genus Coccoloba, II. The identification of Coccoloba 
swartzii Meisner and Coccoloba barbadensis Jacquin and their relatives. 
Jour. Arnold Arb. 37: 317-339. 1956. 

Studies in the genus Coccoloba, III. The Jamaican species. Jour. Arnold 
Arb. 38: 81-106. 1956. 

(with GrorcE R. Proctor). Studies of the vegetation on bauxite soils in 
Jamaica. Nat. Hist. Notes (Jamaica) 7(73): 3-8. Jl 1955 (Jl 1956). 

The vegetation on bauxite soils in Jamaica. Jour. Arnold Arb. 38: 1-41, 


pl. 1-9. 1957. 
Vegetation on bauxite soils in Jamaica, IJ. Jour. Arnold Arb. 38: 151- 
169. 1957. 
Hu, SuHiu-y1nc. Climbing the trails of the Giant Panda. Appalachia 22: 164— 
172. 1956. 
JaMEs, CHARLES W. A new variety of Stipulicida setacea. Rhodora 59: 98. 
LOSiA 


Notes on the cleistogamous species of Polygala in southeastern United 
States. Rhodora 59: 51-56. 1957. 


A revision of Rhexia (Melastomataceae). Brittonia 8: 201-230. 1956. 

JoHNsTON, Ivan M. Studies in the Boraginaceae, XXVIII. New or otherwise in- 
teresting species from America and Asia. Jour. Arnold Arb. 37: 288-306. 
1956. 

KopuskI, CLARENCE E. A new species of Ternstroemia from Jamaica, B.W.I. 
Rhodora 59: 36-38. 1957. 

—— Studies in the Theaceae, XXIX. Further studies in the genus Melchiora. 
Jour. Arnold Arb. 38: 199-204, pl. 1-4. 1957. 


Theaceae. Jn: Steyermark, Julian A. et al. Contributions to the Flora of 
Venezuela. Fieldiana. Bot. 28: 980-982. 1957. 


Sax, Kart. Chromosome Botany (Review). Science 688: 124. 1956. 


The Population Explosion. Headline Series, Foreign Policy Assoc. No. 
120, p. 3-61. 1956. 


(with A. G. Dickson). Phloem polarity in bark regeneration. Jour. 
Arnold Arb. 37: 173-179. 1956. 


ScHWaRTEN, LazeLLa. Bibliography (Howard, R. A.; Elmer Drew Merrill) Jour. 
Arnold Arb. 37: 213-216. 1956. 


1957] THE DIRECTOR’S REPORT 403 


Index to American Botanical Literature. Bull. Torrey Bot. Club 83: 315- 
325, 391-401, 443-456, 1956; 84: 59-68, 141-150, 219-228. 1957. 


Woop, Carro.t E., Jr. Some cultivated relatives of the Camellia. Arnoldia 17: 
1-12,-pl 7-4. 1957. 


Wyman, Donato. Acer platanoides “Crimson King” vs. “Fassen’s Black.” 
Arnoldia 16: 52. 1956. 


Crab apples for ornamental fruits. Arnoldia 16: 29-32. 1956. 


The ground cover demonstration plots (Brought up to date). Arnoldia 16: 
53-59, pl. 14, 15. 1956. 


The hedge demonstration plot — Twenty years after planting. Arnoldia 
17: 17-32, pl. 6-8. 1957. 


Hedges for North America. Nat. Hort. Mag. 36: 204-217. 1957. 


Mulching practices at the Arnold Arboretum. Plants & Gardens 12: 27- 
3091057. 


New and rare ornamental woody plants recently distributed by the Arnold 
Arboretum. Arnoldia 16: 33-52, pl. 9-13. 1956. 
Small trees for today’s gardens. Horticulture 35: 77, 100-101. 1957. 


Something new has been added — Cocoa-shell mulch. Arnoldia 17: 33- 
36, pl. 9. 1957. 


Whence came our shrubs and trees. Horticulture 35: 312-313, 338-339. 
1957. 


Winter injury — 1957. Arnoldia 17: 13-16, pl. 5. 1957. 


(with FLoRENCE WyMaAN). Christmas decorations from woody plant ma- 
terial. Arnoldia 16: 61-72, p. 16-21. 1956. 
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Staff of the Arnold Arboretum 
1956-1957 


RicHARD ALDEN Howarp, Ph.D., Arnold Professor of Botany, Professor 
of Dendrology, and Director. 


IRVING WIDMER BaILeEy, S.D., Professor of Plant Anatomy, Emeritus. 
JosepH Horace Fautt, Ph.D., Professor of Forest Pathology, Emeritus. 


MicuHaet ANTHONY Canoso, M.S., Curatorial Assistant.* 

RoBerT BENNIE CHANNELL, Ph.D., Botanist, Southern Flora Project.* 
RocER Gipps COGGESHALL, Propagator. 

ALFRED JAMES ForpDHAM, Assistant Superintendent. 

HeMAN ARTHUR Howarp, Assistant Horticulturist. 

SHIu-yING Hu, Ph.D., Botanist, Flora of China Project. 
CHARLES WILLIAM JAMES, Ph.D., Botanist, Southern Flora Project.* 
FRANCES Mary JARRETT, Ph.D., Botanist. 

IvAN Murray JOHNSTON, Ph.D., Associate Professor of Botany. 
CLARENCE EMMEREN KosuskI, Ph.D., Curator.* 

MARGARET CATHERINE LEFAVoUR, Herbarium Secretary. 

Susan DeLANo McKELvey, A.B., Research Associate. 

Lity May Perry, Ph.D., Botanist. 

Howarp Francis LEONARD Rock, Ph.D., Assistant Curator.* 
Kart Sax, S.D., Professor of Botany. 

LAZELLA SCHWARTEN, Librarian.* 

FRANS VERDOORN, Ph.D., Research Associate. 

JEANNE GERMAINE WEBER, Botanist, Special Project.* 

STELLA MABEL WHITEHOUSE, Business Secretary. 

RoBERT GEROW WILLIAMS, B.S., Superintendent. 

CARROLL Emory Woop, Jr., Ph.D., Associate Curator. 

DonaLp Wyman, Ph.D., Horticulturist. 


* Appointed jointly with the Gray Herbarium. 
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Abrus precatorius, 162 

Abutilon crispum, 22, 163 

Acer capillipes, 393 

—rufinerve, 393 

Achyranthes indica, 157 

Acidoton urens, 11, 16, 18, 25, 160 

Additional Notes on the Vesselless Di- 
cotyledon, Amborella trichopoda Baill., 
374 

Adenanthera pavonina, 11, 162 

Adiantum fragile, 153 

—latifolium, 153 

— pulverulentum, 153 

—tenerum, 153 

Adinandra greenwayi, 204 

— intermedia, 203 

— mannii, 199 

— schliebenii, 202 

—w— glabra, 203 
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Adinandropsis, 203 
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Aeschynomene americana, 162 

Agave sisalana, 154 

Ageratum conyzoides, 159 

Albizzia berteriana, 162 

Alchornea latifolia, 11, 13-15, 17, 18, 160 

Allophylus cominia, 11, 13, 17, 18, 25, 167 

— jamaicensis, 167 

Alsophila, 29 

Amaranthus dubius, 157 
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Ambrosia, 34 
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Andira inermis, 11, 12, 14, 17, 18, 162 
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Andropogon glomeratus, 9, 22, 34, 155 

— virginicus, 22, 155 

Aneimia adiantifolia, 153 

Annona jamaicensis, 17, 18, 157 

—muricata, 157 

Anthacanthus armatus, 157 

Anthephora hermaphrodita, 155 

Anthurium grandifolium, 16, 154 


Anthurium scandens, 154 

Antidesma, 72 

Antiphytum, 255 

Antirrhoea jamaicensis, 166 

Apium leptophyllum, 168 

Aporosa, 72 

Aporosella, 72 

— hassleriana, 72 

Arachis hypogaea, 162 

Arnebia tetrastigma, 272 
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rector’s Report, 389 

Artocarpus communis, 164 

— integrifolia, 164 

Ascarina, 112, 115 

Asclepias curassavica, 9, 157 

—nivea, 9, 157 

Aspidium, 29 

Asplenium auritum, 153 

—dentatum, 153 

— jamaicense, 153 

Aster exilis, 34, 159 

Austrobaileya, 112, 115 

Averrhoa acida, 66 

— bilimbi, 71 

— carambola, 71 

—ramis . . . subrotundis, 66 

Axonopus compressus, 22, 155 

Ayenia pusilla, 22, 168 


Bahama Islands, The Species from Puerto 
Rico and the Virgin Islands and from 
the. Studies in the Genus Coccoloba, 
IAW Dalal 

Baitey, I. W. Additional Notes on the 
Vesselless Dicotyledon, Amborella tri- 
chopoda Baill., 374 
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Study of the Phylogeny and Classifica- 
tion of Angiosperms, 243 

Bartey, I. W. and ABRAHAM Faun. The 
Nodal Anatomy and the Primary Vas- 
cular Cylinder of the Calycanthaceae, 
107 

Bambusa vulgaris, 155 

Bastard Cherry, 97 

Bauhinia divaricata, 11-14, 16, 18, 24-26, 
162 
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On wy dS 
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Begonia glabra, 158 

— purpurea, 158 

Bernardia carpinifolia, 160 

Bibliography of the Published Writings 
of the Staff and Students July 1, 1956-— 
June 30, 1957, 401 

Bidens cynapifolia, 159 

— pilosa, 9, 159 

Big Family, 92 

Blakea trinervia, 18, 19, 163 

Blechum brownei, 157 

Bletia florida, 156 

Blighia sapida, 167 

Bocconia frutescens, 34, 165 

Boehmeria jamaicensis, 168 

Boerhavia diffusa, 164 

— erecta, 164 

Boraginaceae, Studies in the, XXIX. 
Echiochilon and Related Genera, 255 

Borreria laevis, 9, 34, 166 

— verticillata, 9, 166 

Bourreria succulentata, 158 

Bowpen, Wray M. Cytotaxonomy of 
Potentilla fruticosa, Allied Species and 
Cultivars, 381 

Brassia caudata, 156 

Breynia, 56 

— disticha, 363 

Broughtonia sanguinea, 156 

Brunfelsia americana, 12, 167 

—jamaicensis, 167 

Bryophyllum pinnatum, 160 

Buglossoides, 267, 281 

Bunchosia jamaicensis, 12, 163 

—media, 163 

— swartziana, 18, 25, 163 

Bursera simaruba, 23-25, 26, 158 

Byrsonima coriacea, 163 


Caesalpinia sepiaria, 162 

Cajanus cajan, 36, 162 

Calambrefia, 215 

Calliandra portoricensis, 22, 162 

Calycanthaceae, The Nodal Anatomy and 
the Primary Vascular Cylinder of the, 
107 

Calycanthus fertilis, 107 

— — ferax, 107 

-—— laevigatus, 107 

— floridus, 107 

—w— ovatus, 107 

—glaucus, 107 

—laevigatus, 115 

Calyptranthes chytraculia, 11, 16, 18, 24 
26, 164 

— pallens, 164 
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Campelia zanonia, 154 

Campylocentrum barrettiae, 156 

—sp., 16 

Campyloneuron phyllitidis, 16 

Canavalia ensiformis, 162 

Capparis cynophallophora, 11-16, 26, 158 

— ferruginea, 158 

Capsicum baccatum, 9, 167 

— frutescens, 167 

Cardiospermum grandiflorum, 9, 167 

—microcarpum, 167 

Carpinus, 29 

— japonica, 393 

Carya illinoensis, 134 

Casasia longipes, 24, 26, 166 

— piricarpa, 11, 166 

Casearia aculeata, 11, 161 

—guianensis, 9, 11, 12, 14, 16-18, 22, 
26, 161 

— hirsuta, 161 

— odorata, 11, 18, 161 

— sylvestris, 12, 18, 25, 161 

Cassia ligustrina, 9, 162 

— occidentalis, 9, 162 

—siamea, 36, 38, 162 

—uniflora, 9, 162 

Catharanthus roseus, 157 

Catopsis berteroniana, 154 

—nutans, 154 

Cecropia palmata, 15, 35 

—peltata, 15, 164 

Cedrela odorata, 10, 11, 16, 36, 163 

Ceiba pentandra, 10, 11, 35, 158 

Celosia nitida, 157 

Celtis swartzii, 11, 12, 25, 168 

— trinervia, 168 

Cenchrus brownii, 155 

—echinatus, 22, 155 

— gracillimus, 22, 155 

Central America, The Genus Juglans in 
Mexico and, 121 

Centrogenium setaceum, 156 

Centrosema virginianum, 9, 162 

Cereus sp., 16 

— swartzii, 158 

—triangularis, 158 

Cestrum diurnum, 18, 167 

Cheilanthes microphylla, 153 

Cheramela, 66 

Chiggery Grape, 215 

Chilochium, 261 

Chimonanthus fragrans, 107 

= PEACCOK el Ose ilio petites 

Chiococca alba, 166 

— parvifolia, 16, 18, 19, 25, 166 

Chloris petraea, 22, 155 

—radiata, 155 
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Chlorophora tinctoria, 164 

Chorisandra pinnata, 52 

Chrysophyllum cainito, 9, 167 

Cicca, 60, 65 

—acida, 66 

—acidissima, 66 

—disticha, 66 

—macrocarpa, 79 

—nodiflora, 66 

—racemosa, 66 

— scandens, 66 

Cionosicys pomiformis, 160 

Cissampelos pareira, 9, 164 

Cissus microcarpa, 9, 169 

— sicyoides, 9, 33,-34, 169 

Citharexylum spinosum, 9, 169 

Citrus aurantifolia, 167 

— vulgaris, 167 

Clematis dioica, 19, 166 

Cleome gynandra, 158 

Clusia flava, 25, 161 

—=sp., 16, 19, 25 

Coccoloba, Studies in the Genus, III. The 
Jamaican Species, 81 

Coccoloba, Studies in the Genus, IV. The 
Species from Puerto Rico and the Virgin 
Islands and from the Bahama Islands, 
211 

Coccoloba, 82-84, 212-214 

—antiguensis, 231 

— bahamensis, 93 

— barbadensis, 88, 222 

— billbergii, 219 

— bgrgesenii, 91, 215 

—— ovato-lanceolata, 91, 215 

— borinquensis, 223 

— buchii, 236 

—coronata, 222 

—costata, 211, 214, 235-237 

— diversifolia, 26, 84, 88, 100-101, 165, 
Dia 2165022 2.02322756, 12381239 

—excoriata, 93, 106, 240 

— grandifolia, 228 

— harrisii, 101 

— helwigii, 235 

— > jamaicensis, 102-105 

—klotzschiana, 217 

—krugii, 84, 91-92, 211, 213, 215-216, 
238, 242 

= _Gauvitera, 2125) 216-217 

—kunthiana, 220 

— latifolia, 227 

— laurifolia, 100, 212, 232 

—leoganensis, 103, 212 

—— parvifolia, 241 

— leptostachyoides, 93, 240 

— litoralis, 102 
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Coccoloba longifolia, 11, 18, 84, 95-100, 
165, 232 

—macrantha, 225 

—macrophylla, 225 

— microstachya, 211-213, 217-220 

—w— lanceolata, 217 

—— ovalifolia, 217 

—— rotundifolia, 217 

—neglecta, 89, 222 

—nigra, 106 

—nivea, 212, 214 

—northropiae, 211, 238, 241 

— obtusifolia, 217 

— — barbadensis, 212 

—— jacquinii, 212 

—— parvifolia, 212 

— ovata, 106 

— parvifolia, 217 

— pirifolia, 105, 220 

— plumieri, 10, 11, 83, 84-86, 165 

—polystachya, 104 

—-—jamaicensis, 84 

— praecox, 222 

— priorii, 101 

—proctori, 24, 83, 86-87, 165 

— pubescens, 105-106, 211, 213, 227-231 

—punctata, 214, 217, 222 

— — barbadensis, 212 

— — jacquinii, 212, 220 

—-—  microstachya, 212 

—-— parvifolia, 212 

— pyrifolia, 105, 211, 213, 220-222 

— reflexa, 222 

— retusa, 241 

—rheifolia, 227 

— rotundifolia, 236 

—rubescens, 228 

—rugosa, 211, 212, 213, 225-227 

—rumicifolia, 95, 106 

—rupicola, 235 

— samuelssonii, 235 

— sintenisii, 211, 214, 233-235 

—sp., 235 

—swartzii, 10-16, 18, 24-26, 83, 88-90, 
165, 211-213, 222-224, 238, 241-242 

— -— portoricensis, 222 

—w— urbaniana, 211, 213, 224-225 

— tenuifolia, 84, 92-95, 165, 211, 212, 238, 
240-241 

— troyana, 83, 90-91 

—urbaniana, 224 

—uvifera, 83, 87-88, 
231-232, 238-239 

== SCC, aaah, ile, Zale 

—venosa, 95, 106, 212, 214-215 

—— major, 95 

— verruculosa, 104, 235 

— zebra, 84, 101-102 


165, 212), 6213, 
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Coccolobis, 82, 212 

— antiguensis, 228 

— bahamensis, 211, 240 

— borinquensis, 211, 224 
—costata, 235 

— diversifolia, 211, 241 
—frutescens, . . . trigone, 93, 240 
— grandifolia, 211, 228 
—klotzschiana, 211 
—krugii, 211, 242 
—lJaurifolia, 211, 232, 239 
—leoganensis, 239 
—northropiae, 211 

— obtusifolia, 211, 240 
—pirifolia, 211, 220 

— pubescens, 228 
—rugosa, 211, 225 
—rupicola, 211 
—sintenisii, 211, 233 

— swartzii portoricensis, 211 
—tenuifolia, 239 
—uvifera, 212, 232, 238 
—venosa, 212 

—wrightii, 239 

Cocos nucifera, 156 
Coffea arabica, 166 

Cola acuminata, 168 
Colocasia, 14, 38 
—esculenta, 154 
Colubrina ferruginosa, 11, 22, 166 
Columnea faweettii, 161 
—sp., 161 

Commelina elegans, 154 
Comocladia pinnatifolia, 12-16, 18, 24, 157 
Conami, 363 

— brasiliensis, 368 
—conami, 365 

Corchorus siliquosus, 168 
Cordia asperrima, 158 

— gerascanthus, 158 

— globosa, 9, 22, 25, 34, 158 
— jamaicensis, 22, 25, 158 
—macrophylla, 158 

— martinicensis, 158 
—nitida, 158 

—sebestena, 229 
Crabwood, 92 

Crepis japonica, 34, 159 
Crescentia cujete, 22, 158 
Crotalaria incana, 9, 162 
—retusa, 162 

— verrucosa, 162 

Croton glabellus, 160 
—humilis, 160 

— linearis, 25, 160 
—lucidus, 22, 160 
—wilsoni, 160 
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Cryptantha, 290 

Ctenitis effusa, 153 

Cucumis anguria, 160 

Cupania glabra, 11-14, 16-18, 24-26, 167 

Cuphea parsonsia, 163 

Cyathea, 31 

Cynoglossum coelestinum, 283 

Cyperus filiformis, 154 

— ligularis, 154 

Cytotaxonomy of Potentilla fruticosa, 
Allied Species and Cultivars, 381 


Daphnopsis americana, 11-14, 17, 18, 168 

Dendropanax arboreum, 11, 12, 16, 157 

Dendrophylax funalis, 156 

Dennstaedtia cicutaria, 153 

Desmodium axillare acutifolium, 9, 162 

—canum, 9, 162 

—scorpiurus, 162 

—tortuosum, 162 

Diasperus acuminatus, 365 

— berteroanus, 190 

— carnosulus, 172 

— diffusus, 315 

—distichus, 66 

—emblica, 77 

— junceus, 343 

—micranthus, 326 

—niruri, 300 

— orbiculatus, 371 

— pseudocicca, 62 

—pulcher, 360 

—tenellus, 52 

— tenuicaulis, 178 

—urinaria, 196 

Dichelactina, 76 

Dichondra repens, 160 

Dichromena ciliata, 9, 154 

Dicliptera assurgens, 157 

Dicranopteris, 31 

Digitaria decumbens, 35, 38, 155 

—sanguinalis, 22, 155 

Dioscorea alata, 155 

— polygonoides, 155 

Diospyros tetrasperma, 25, 26, 160 

Dipholis nigra, 10-12, 14, 15, 167 

— salicifolia, 11, 15, 24-26, 167 

Director’s Report, The. The Arnold Ar- 
boretum during the Fiscal Year Ended 
June 30, 1957, 389 

Dodonaea viscosa, 167 

Drymaria cordata, 9, 159 

Drypetes alba, 160 

— lateriflora, 11, 160 


Echiochilon and Related Genera. Studies 
in the Boraginaceae, XXIX, 255 
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Echiochilon, 256, 261-269 Erythroxylum incrassatum, 11, 160 
—adenophorum, 269, 276-277 —rotundifolium, 160 

—albidum, 270, 285-286 Esenbeckia pentaphylla, 11, 26, 167 
—arabicum, 271, 289-290 Eugenia axillaris, 9, 18, 164 
—arenarium, 270, 280-282 —biflora, 164 

—chazaliei, 261, 269, 274-275 —disticha, 11, 18, 164 

— collenettei, 269, 277-278 —eperforata, 11, 164 

— fruticosum, 261, 269, 278-279 — isosticta, 164 
——mMmarginatum, 278 —monticola, 164 

—— sieberi, 279-280 —sp., 16, 25 

—jugatum, 270, 282-283 Eupatorium dalea, 159 
—kotschyi, 270, 283-284 —macrophyllum, 18, 159 

— lithospermoides, 269, 272-274 —odoratum, 9, 19, 22, 23, 159 
—longiflorum, 269, 271-272 — parviflorum, 159 

—nubicum, 271, 290-291 —villosum, 10, 18, 159 
—persicum, 270, 288-289 Euphorbia geniculata, 160 
—somalense, 271 — heterophylla, 9, 160 

— strigosum, 270, 282, 286-288 — hirta, 9 

— thesigeri, 271, 292-293 —-— hirta, 160 

—vatkei, 270, 284-285 —-— procumbens, 161 

— verrucosum, 271, 291-292 —hypericifolia, 161 

Echiochilopsis, 261 —hyssopifolia, 9, 161 

— coerulea, 274 —punicea, 13, 14, 161 

Echites umbellata, 157 Exioxylon, 261 

Echium, 264, 265 Exostema caribaeum, 166 

Eclipta alba, 159 Exothea paniculata, 14, 25, 26, 167 
Ehretia tinifolia, 158 

Elaeodendron dioecum, 11, 159 Faun, ABRAHAM and I. W. BattEy. The 
Elephantopus mollis, 9, 159 Nodal Anatomy and the Primary Vas- 
Eleusine indica, 9, 22, 155 cular Cylinder of the Calycanthaceae, 
Eleutheranthera ruderalis, 159 107 

Elleanthus longibracteatus, 156 Ficus harrisii, 11, 164 

Emblica, 76 —ochroleuca, 11, 164 

— arborea, 77 —populnea, 164 

— grandis, 77 — suffocans, 34, 164 

— officinalis, 76, 77 —wilsoni, 11, 164 

Emilia sagittata, 9, 159 Fimbristylis annua, 154 
—sonchifolia, 9, 159 Finschia, 31 

Engelhardtia mexicana, 130 Flemingia strobilifera, 162 

— orizabensis, 130 Forsteronia floribunda, 157 
Ephedra, 116 Fruticulus capsularis, hexapetalis, 313 
Epidendrum anceps, 156 

— difforme, 156 Galactia pendula, 162 

—diffusum, 156 — striata, 162 

— fragrans, 156 Galeandra beyrichii, 156 

—nutans obtusifolium, 156 Gesneria acaulis, 161 
—polybulbon, 156 Ginkgo biloba, 116 

Epistylium sect. Eriococcus, 360 Gleichenia, 31 

Eragrostis ciliaris, 155 Glochidion, 60 

Erechtites hieracifolia, 159 Gnetales, 377 

Erigeron canadensis, 159 Gnetum, 244 

Eriococcus, 359, 360 Gossypium hirsutum, 163 

— gracilis, 360 Gouania lupuloides, 166 

Erithalis quadrangularis, 11, 166 Govenia utriculata, 156 
Eryngium foetidum, 9, 168 Guaiabara, 82, 212 

Erythroxylum areolatum, 160 —Jlaurifolia, 100, 232 


—confusum, 25, 160 —uvifera, 87, 232 
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Guarea glabra, 11, 13, 17, 18, 24, 164 
Guazuma ulmifolia, 22, 168 
Guettarda argentea, 11, 13, 16, 18, 166 
— elliptica, 166 

Guzmania lingulata, 154 
—monostachya, 16, 154 

Gymnanthes lucida, 25, 26, 161 


Habenaria alata, 156 

— quinqueseta, 156 

Haematoxylon campechianum, 22, 25, 26, 
35, 162 

Hamelia chrysantha, 25, 166 

—cuprea, 166 

—patens, 18, 166 

— ventricosa, 11, 166 

Helicia, 31 

Helicteres jamaicensis, 168 

Heliotropium, 267, 281 

—albo-hispidum, 291 

—angiospermum, 158 

—arenarium, 280 

—calcareum, 284 

— deflersii, 286 

— fruticosum persicum, 288 

— hirsutissimum, 158 

— persicum, 288 

—thymoides var., 284 

— vatkei, 284 

Hibiscus clypeatus, 163 

—elatus, 35-38, 163 

Hillia tetrandra, 166 

Hohenbergia polycephala, 154 

—sp., 16 

—spinulosa, 154 

Howarp, RicHarp A. The Director’s Re- 
port. The Arnold Arboretum during 
the Fiscal Year Ended June 30, 1957, 
389 

Howarp, RicHArpD A. Studies in the 
Genus Coccoloba, III. The Jamaican 
Species, 81 

Howarp, Ricuarp A. Studies in the 
Genus Coccoloba, IV. The Species from 
Puerto Rico and the Virgin Islands and 
from the Bahama Islands, 211 

Howarp, RicHarp A. and GeorcE R. 
Proctor. The Vegetation on Bauxitic 
Soils in Jamaica, 1; II, 151 

Hydrangea, 29 

Hydrocotyle asiatica, 9, 168 

Hypelate trifoliata, 167 

Hyperbaena domingensis, 24, 164 

— laurifolia, 11, 13, 164 

Hypoxis decumbens, 154 

Hyptis capitata, 9, 161 

— pectinata, 22, 23, 161 
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Ichnanthus pallens, 155 

Ilex uniflora, 157 

Indigofera suffruticosa, 9, 22, 162 
Ionopsis utricularioides, 156 
Ipomoea cathartica, 9, 33, 34, 39, 160 
— dissecta, 160 

— grisebachii, 19, 160 

—=sp., 16 

—ternata, 160 

— tiliacea, 9, 33, 39, 160 
—triloba, 160 

Iresine paniculata, 157 


Jacquemontia jamaicensis, 160 

Jacquiniella globosa, 156 

Jamaica, The Vegetation on Bauxitic Soils 
noe, ate IN a bss 

Jamaican Species, The. Studies in the 
Genus Coccoloba, III, 81 

Jatha-Aembula, 309 

Jounston, Ivan M. Studies in the 
Boraginaceae, XXIX. Echiochilon and 
Related Genera, 255 

Juglans in Mexico and Central America, 
The Genus, 121 

Juglans arizonica, 137, 149 

— australis, 149 

— boliviana, 146, 149 

— californica, 121, 149 

— cinerea, 121, 122, 149 

— columbiensis, 149 

—elaeopyren, 136, 149 

— glabrata, 122, 140 

— guatemalensis, 122, 144 

— hindsii, 121 

— hirsuta, 127, 130-133, 149 

— major, 127, 136-138, 149 

—— glabrata, 127, 140-143, 149 

—— stellata, 138-140 

—— stewartii, 144 

— mexicana, 131, 133 

—microcarpa, 127, 142, 143-144, 149 

——major, 137 

—— stewartii, 144 

— mollis, 127, 131, 133-136, 149 

—nana, 143 

— neomexicana, 137, 149 

—neotropica, 149 

—nigra, 121, 149 

—olanchana, 127, 144-147, 149 

— — standleyi, 128, 147-148, 149 

—peruviana, 146 

—pyriformis, 127, 128-130, 140, 149 


— regia, 123 
—rupestris, 121, 143, 149 
—-—major, 136 


— steyermarkii, 127, 148-149 
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Juglans subrupestris, 143, 149 
— torreyi, 137, 149 


Kallstroemia maxima, 169 

Kirganeli, 309 

Kirganelia, 51, 56 

— sect. Anisonema, 56 

— sect. Anisonemopsis, 56 

—sect. Eukirganelia, 56 

Kosuski, CLARENCE E. Studies in the 
Theaceae, XXIX. Further Studies in 
the Genus Melchiora, 199 

Krugiodendron ferreum, 25, 166 


Lactuca jamaicensis, 34, 159 
Laetia thamnia, 11, 161 
Lagascea mollis, 159 
Lantana angustifolia, 169 
— camara, 10, 22, 23, 169 

— reticulata, 169 

—trifolia, 10, 169 

Lasiacis divaricata, 155 

— sloanei, 155 

— sorghoidea, 155 
Lasianthus, 31 

Leonurus sibiricus, 161 
Lepidium virginicum, 160 
Leptochloa domingensis, 155 
Leucaena glauca, 24, 162 
Leurocline, 261 

— chazaliei, 274 

— lithospermoides, 261, 273 
—mauritanica, 274 
—somalensis, 271 

Liparis elata, 156 
Lithospermum, 281 

— chazaliei, 274 

— divaricatum, 279 

— kotschyi, 283 

— — brevifolia, 288 

— persicum, 288 

Lobelia viridiflora, 9, 163 | 
Lobostemon lithospermoides, 273 
—somalensis, 271 
Lomariopsis underwoodii, 153 
Lonchocarpus domingensis, 24, 25, 162 
—sp., 16 

Lonicera amoena rosea, 393 
Lycopodium linifolium, 153 


Malaxis spicata, 156 
Malpighia glabra, 163 
—urens, 163 

Malus ‘Henrietta Crosby,’ 393 
— ‘Henry F. du Pont,’ 393 
—jindica .. . striato, 66 

— ‘Mary Potter,’ 393 
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Malvastrum spicatum, 163 

Malvaviscus arboreus, 16, 163 

Mandevilla torosa, 157 

Mangifera indica, 157 

Manihot utilissima, 161 

Manilkara zapotilla, 167 

Manninc, Wayne E. The Genus Juglans 
in Mexico and Central America, 121 

Margaritaria hotteana, 66 

— nobilis, 66 

— scandens, 66 

—tetracocca, 66 

Mascagnia hiraea, 163 

Maxonia apiifolia, 153 

Maytenus jamaicensis, 11, 159 

Megastoma, 255, 256-257 

—pusillum, 256, 257-258 

Melanthera aspera, 159 

Melchiora, Further Studies in the Genus. 
Studies in the Theaceae, XXIX, 199 

Melchiora intermedia, 203 

— mannii, 199 

— schliebenii, 201, 202 

—— glabra, 203-204 

—— greenwayi, 204 

—w— intermedia, 203 

—  — schliebenii, 202 

Melia composita, 36, 164 

Melinis minutiflora, 35, 155 

Melochia pyramidata, 22, 168 

Metastelma ephedroides, 157 

—filiforme, 157 

Metopium brownei, 25, 26, 157 

Mexico and Central America, The Genus 
Juglans in, 121 

Miconia laevigata, 18, 163 

Mikania cordifolia, 159 

—micrantha, 9, 33, 159 

Mimosa pudica, 9, 34, 162 

Moeroris stipulata, 315 

Momordica charantia, 160 

Monographic Study of the West Indian 
Species of Phyllanthus, A, 51, 170, 295 

Moralon, 229 

Morinda, 31 

Muntingia calabura, 168 

Musa sapientum, 35, 156 

Myristica fragrans, 164 

Myrobalanus emblica, 77 


Nectandra antillana, 11-18, 161 
—coriacea, 24, 161 

—patens, 11, 16, 161 
Neli-pouli, 66 

Nephrolepis biserrata, 9, 153 
—exaltata, 9, 153 
Nili-camarum, 77 
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Niruri barbadense . . . brevissimis, 300 
Nodal Anatomy and the Primary Vascular 
Cylinder of the Calycanthaceae, The, 


107 
Nogal, 121 
Nogal de Uriqui, 141 
Nogal encarcelado, 131, 132, 134 
Nogal silvestre, 137 
Nogalillo, 128, 143 
Noteptera hirsuta, 19, 159 
Nuez, 128, 145 
Nuez encarcelado, 128 
Nuez meca, 134 


Ochroma pyramidale, 34, 38, 158 
Ocimum micranthum, 161 

Ocotea floribunda, 16, 17, 162 
—staminea, 11, 12, 18, 24, 26, 162 
Oldenlandia, 31 

Omphalea triandra, 14, 15, 24, 161 
Oncidium luridum, 156 
—tetrapetalum, 156 

— triquetrum, 156 

Ophioglossum palmatum, 153 
Oreopanax capitatum, 11-17, 26, 157 
Ortigon, 227 

Oryctanthus occidentalis, 163 
Ossaea microphylla, 163 

Oxalis corniculata, 165 

—martiana, 165 


Palicourea domingensis, 11, 166 
Paltonium lanceolatum, 153 
Panicum adspersum, 22, 155 

— maximum, 35, 37, 155 

— purpurascens, 35, 37, 155 
Parthenium hysterophorus, 159 
Paspalum blodgettii, 9, 155 

— caespitosum, 22, 155 
—conjugatum, 9, 155 

— fimbriatum, 22, 155 
—notatum, 9, 155 
—paniculatum, 9, 155 
—propinquum, 22, 155 

Passiflora foetida hispida, 9, 165 
—perfoliata, 165 

—rubra, 165 

— suberosa, 9, 165 

Paullinia jamaicensis, 18, 167 
Pavonia rosea, 163 

— spinifex, 9, 163 

Pedilanthus tithymaloides, 161 
Peltophorum brasiliense, 11, 162 
Pennisetum purpureum, 22, 155 
Peperomia amplexicaulis, 16, 165 
— clusiaefolia, 165 

—glabella, 165 


Peperomia rotundifolia, 165 
— serpens, 165 
Persea americana, 38, 162 


Petitia domingensis, 10, 11, 34, 38, 169 


Pharus glaber, 155 
Phaseolus lathyroides, 9, 162 
Philodendron lacerum, 154 
Phoradendron latifolium, 163 
Phyla nodiflora, 9, 169 

— stoechadifolia, 169 


Phyllanthus, A Monographic Study of 
the West Indian Species of, 51, 170, 295 
Phyllanthus sect. Anisonema, 51, 56-57 


—sect. Apolepis, 363, 371 

—sect. Aporosella, 61, 72 

— sect. Callitrichoides, 170, 171-172 
—sect. Chorisandra, 52 

—sect. Cicca, 61, 65-66 

— sect. Ciccopsis, 61-62 

—sect. Cyclanthera, 171, 177-178 
—sect. Elutanthos, 364 

—sect. Emblica, 61, 75-76 
—sect. Emblicastrum, 359 
—sect. Eriococcodes, 359 

— sect. Eriococcus, 296, 360 

— sect. Euphyllanthus, 170, 295 

— sect. Floribundi, 51-52 

—sect. Flueggeopsis, 57 

— sect. Hemiphyllanthus, 360 
—sect. Kirganelia, 51, 56 

—sect. Loxopodium, 171 

— sect. Menarda, 52 

—sect. Nothoclema, 363-364 

— sect. Omphacodes, 61 

—sect. Orbicularia, 324 

— sect. Paraphyllanthus, 76 

— sect. Phyllanthus, 51, 171, 295-299 
—sect. Scepasma, 359 

—sect. Typophyllanthus, 56, 65 
—sect. Urinaria, 171, 192-194 
—subg. Cicca, 60-61 

— subg. Conami, 363 

— subg. Eriococcus, 359-360 
—subg. Kirganelia, 51 

—subg. Phyllanthus, 170-171 

— subg. Xylophylla, 61 

— subsect. Cheramela, 65 
—subsect. Ciccoides, 65 

— subsect. Eucicca, 65 

—subsect. Kirganelia, 56 
—subsect. Margaritaria, 65 

— subsect. Niruri, 297, 299-300 
—subsect. Pentaphylli, 298, 324-326 
—subsect. Prosorus, 65 

— subsect. Swartziani, 297, 306-307 
—abditus, 178, 188-190 
—abnormis, 315 


1957] INDEX 413 


Phyllanthus acidissimus, 66 Phyllanthus gracilissimus, 183 
— acidus, 65, 66-72 —haplocladus, 172 
—acuminatus, 364-368 — heliotropus, 171 

—alatus, 194 — hoffmannseggii, 315 
—amarus, 297, 306, 313-315 — hookeri, 194 
——scabrellus, 310 — hotteanus, 66 

—amnicola, 298, 336-337 — hyssopifolioides, 171 
—anisophyllus, 190 —imbricatus, 299, 358-359 
—aquaticus, 315 — inaequalifiorus, 11, 161 

— arenarius, 194 —inaequifolius, 187 

— asperulatus, 311 — jamaicensis, 57 

— benguetensis, 194 — junceus, 299, 342-344 

— berteroanus, 178, 190-192 —lacunarius, 296 

— brachyphyllus, 298, 331-333 — lathyroides commutatus, 300 
— brasiliensis, 363, 365 — lawii, 76 

—w— oblongifolius, 368 — leonardorum, 186 

— brevistipulus, 62 —leonis, 65 

— buchii, 298, 333-336 — lepidocarpus, 194 
—cantoniensis, 194 —leprocarpus, 194 
—capillaris, 55 —leptoneurus, 299, 339-341 
— caribaeus, 298, 306, 318-320 —lindenianus, 177, 178, 180-183 
—carnosulus, 171, 172-177 — — inaequifolius, 183, 187-188 
—caroliniensis, 318 — — jimenezii, 183, 185 
—casticum, 57 —— leonardorum, 182, 186-187 
— chacoensis, 72, 75 — — lindenianus, 183-185 
—chamaepeuce, 196 — longifolius, 66 

—cicca, 66 —maestrensis, 299, 337-339 
— — bracteosus, 66 —micranthus, 298, 326-328 
—claussenii, 373 — — fuertesii, 328 
—columnaris, 76 —microphyllus, 318 
—conami, 365, 368 —mimicus, 297, 303-306 
—corcovadensis, 52 —minimus, 353 

— coxianus, 11, 17, 161 —minor, 53 

—croizatii, 194 — minutulus, 318 
—cryptophilus, 52 —montanus, 161 

— cyclanthera, 180 —  muelleranus, 52 

—— gracillimus, 183 —nanus, 313, 358 
—-—lindenianus, 183 — nigericus, 318 

—— scabrellus, 183 —niruri, 295, 297, 300-303, 309, 313, 315 
— debilis, 297, 306, 307-309 — — debilis, 307 

— diffusus, 315 —— genuinus, 313, 315 

—w—  genuinus, 315 — — javanicus, 307 

— dimorphus, 299, 341-342 —w—lathyroides, 302 

— discolor, 64 —— niruri, 300-303 
—distichus, 66 —w—radicans, 347 
——nodiflorus, 66 — — scabrellus, 309 
—echinospermus, 299, 353-355 — nobilis, 66 

—elsiae, 73-75 —nummulariaefolius, 53, 371 
—emblica, 76-79, 363 —nutans, 25, 161 

— fadyenii, 298, 306, 323-324 — orbicularis, 323 

— floribundus, 52 — orbiculatus, 371-373 

—... floribus . . . procumbente, 194 —-—genuinus, 371 

—foliis . . . baccato, 77 — pentaphyllus, 299, 309, 324, 344-347 
—foliis . . . pinnatis, 300 — -— pentaphyllus, 347-350 

— fraternus, 297, 306, 309-312 —— — floridanus, 348 

— fuertesii, 298, 328-331 —-—-— pentaphyllus, 348 


— gracilipes, 360 — — polycladus, 347, 350-351 
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Phyllanthus physocarpus, 57 
— pinnatus, 52 

— pinosius, 356 

— poiretianus, 371 

— polycladus, 350 

—— curassavicus, 347 

—— guadeloupensis, 350 
—polyptyllus, 76 

— porsie.us, 79 

— procerus, 298, 320-323 

— pruinosus subnudus, 343 
— pseudocicca, 61, 62-65 
—pulcher, 360-363 

— pulverulentus, 299, 351-353 
—punctulatus, 62 
—radicans, 347 

— reticulatus, 56, 57-60 
—w— glaber, 59 

— rotundifolius, 308 
—scabrellus, 309 

— scandens, 66 

—selbyi, 299, 355-358 

— societatis, 194 

— squamatus, 343 

— stipulatus, 297, 306, 315-318 
—-—-oblongifolius, 318 

— subcarnosus, 61 

— subemarginatus, 373 

— subglomeratus, 364, 368-371 
— swartzii, 306, 313 
—tenellus, 52-56 

—-— roxburghii, 54 

—— tenellus, 54 

— tenuicaulis, 178-179 

— — haitensis, 180 

—— tenuicaulis, i80 

— trigonus, 339 

—urinaria, 194-198, 313 
—virens, 66 

—wightianus, 52 
Phyllogonium fulgens, 176 
Physalis pubescens, 9, 167 
Phytolacca icosandra, 165 
Picramnia antidesma, 11, 25, 26, 167 
—pentandra, 167 

Picrasma excelsa, 167 

Pilea brevistipula, 168 

— crassifolia, 18, 168 

— hollickii, 168 
—microphylla, 169 
Pimenta dioica, 10, 11, 35, 164 
Pinus caribaea, 38 

Piper aduncum, 165 
—amalago, 165 
—arboreum, 18, 165 
—jamaicense, 16, 18, 165 
—umbellatum, 165 


Piriqueta cistoides, 168 

Piscidia piscipula, 16, 24, 26, 162 

Pisonia aculeata, 25, 164 

— discolor, 164 

Pithecellobium alexandri, 162 

—arboreum, 11-15, 18, 162 

Pityrogramma calomelanos, 153 

Pleurothallis tribuloides, 156 

Pluchea odorata, 159 

Plumbago scandens, 165 

Plumeria obtusa, 157 

Polygala paniculata, 9, 165 

Polygonum glabrum, 165 

—uvifera, 87, 231 

Polypodium angustifolium, 153 

—astrolepis, 153 

—aureum, 153 

— crassifolium, 153 

—heterophyllum, 153 

—lycopodioides, 153 

—pectinatum, 153 

— phyllitidis, 153 

—— latum, 153 

— piloselloides, 153 

—plumula, 16, 153 

— polypodioides, 16, 153 

Polystachya foliosa, 156 

Polystichum christianae, 153 

—echinatum, 153 

Ponthieva ventricosa, 156 

Porophyllum ellipticum, 159 

Portlandia grandiflora, 25, 166 

—microsepala, 166 

Potentialities and Limitations of Wood 
Anatomy in the Study of the Phylogeny 
and Classification of Angiosperms, The, 
243 

Potentilla fruticosa, Allied Species and 
Cultivars, Cytotaxonomy of, 381 

Potentilla arbuscula, 384 

—w— albicans, 386 

—— ‘Snowflake,’ 386 

——var., 386 

—— veitchii, 386 

— davurica, 384, 387 

— — beesii, 386 

—-— ‘Lady Daresbury’s form,’ 387 

—— ‘Nyewoods form,’ 387 

— friedrichsenii leucantha, 387 

— < friedrichsenii, 387 

— fruticosa, 381, 382, 387 

— — alba, 384 

—w— arbuscula, 386 

— — ‘Friesengold,’ 387 

—— grandiflora, 381 

—-—micranda, 381 

—— pyrenaica, 387 
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Potentilla fruticosa veitchii, 387 

——>P. glabra, 387 

—glabra, 384 

——kansu, 384 

—w—mandshurica, 384 

——rhodocalyx, 384 

——. P. parvifolia, 384 

— ‘Katherine Dykes,’ 387 

— parvifolia, 383 

—— ‘Gold Drop,’ 383 

—— ‘Woodland Gold,’ 384 

——>P. glabra mandshurica, 387 

— X rehderiana, 387 

—rigida, 386 

—sulphurescens vilmoriniana, 386 

Pouteria multiflora, 11, 13-16, 167 

Priva lappulacea, 9, 169 

Procror, GEORGE R. and RicHarp A. 
Howarp. The Vegetation on Bauxitic 
Soils in Jamaica, 1; II, 151 

Prunus myrtifolia, 166 

Pseudelephantopus spicatus, 159 

Pseudotsuga menziesii, 246 

Pseudowintera, 248 

Psidium guajava, 10, 22, 164 

Psilotum nudum, 153 

Psychotria balbisiana, 166 

—dura, 166 

— fadyenii, 166 

—myrstiphyllum, 25, 166 

— nervosa, 10, 166 

—patens, 166 

—pedunculata, 10, 166 

— pubescens, 10, 166 

—=sp., 18 

Pteridium, 244, 377 

—caudatum, 153 

Pteris grandifolia, 153 

—longifolia, 9, 34, 153 

Pueraria lobata, 38, 162 

Puerto Rico and the Virgin Islands and 
from the Bahama Islands, The Species 
from. Studies in the Genus Coccoloba, 
IV, 211 


Quintinia sieberi, 30 


Rapanea guianensis, 164 

Rauvolfia tetraphylla, 157 

Reidia, 360 

Rhamnus sphaerosperma, 11, 14, 17, 18, 
166 

Rheedia sessiliflora, 11, 161 

Rhipsalis cassytha, 16, 158 

— jamaicensis, 158 

Rhododendron, 28 

Rhynchosia minima, 162 
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Rhynchosia phaseoloides, 162 

Rhynchospora pusilla, 154 

Rhytidophyllum tomentosum, 9, 16, 18, 
161 

Richardia brasiliensis, 166 

Ricinus communis, 35, 161 

Rivina humilis, 165 

Robinia pseudoacacia, 246 

Rondeletia polita, 166 

— trifolia, 167 

Rourea paucifoliata, 19, 160 

Rubus jamaicensis, 9, 166 


Salmea scandens, 159 
Salpixantha coccinea, 11, 18, 157 
Salvia coccinea, 161 
—micrantha, 9, 161: 
Sarcandra, 376 

Sarcomphalus laurinus, 24, 26, 166 
Sauropus, 72 

Schaefferia frutescens, 25, 159 
Schlegelia parasitica, 19, 158 
Schoepfia multiflora, 165 
Schomburgkia lyonsii, 156 
Schradera involucrata, 167 
Scleria lithosperma, 154 

— pterota, 154 

Scortea arbor . . . refertis, 227 
Scybalium jamaicense, 158 

Sea Grape, 88, 217 

Seaside Grape, 88 

Securidaca brownei, 165 
Selaginella, 244, 377 
Sericostoma, 255, 256, 258-259 
—albidum, 285 

—arenarium, 280 
—calcareum, 284 

— kotschyi, 283 

—parviflorum, 259 

— pauciflorum, 258, 259-261 
—persicum, 288 

— strigosa, 286 

—verrucosum, 291 

Setaria geniculata, 9, 22, 155 
Sida acuta, 163 

— cordifolia, 163 

— glabra, 163 

—rhombifolia, 9, 163 

— spinosa, 163 

—urens, 9, 163 

Simaruba glauca, 11, 12, 25, 26, 167 
Sloanea jamaicensis, 11, 12, 160 
Smilax balbisiana, 156 
Solandra grandiflora, 19, 167 
Solanum bahamensis subarmata, 168 
—ciliatum, 168 

—havanense, 168 
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Solanum jamaicense, 168 

—mammosum, 9, 168 

—nigrum, 9, 168 

—spp., 40 

—stellatum, 9, 168 

—torvum, 9, 168 

—verbascifolium, 9, 22, 23, 168 

Sonchus oleraceus, 159 

Sophora tomentosa, 162 

Sorghum bicolor, 155 

Spathelia sorbifolia, 25, 167 

Spathodia nilotica, 158 

Spigelia anthelmia, 163 

Spiranthes adnata, 156 

—tortilis, 156 

Spondias purpurea, 157 

Sporobolus indicus, 22, 155 

Stachytarpheta cayennensis, 169 

— jamaicensis, 9, 169 

Staff of the Arnold Arboretum 1956-1957, 
404 

Staurothylax, 65 

Stenotaphrum secundatum, 9, 34, 155 

Stigmaphyllon emarginatum, 163 

Studies in the Boraginaceae, XXIX. 
Echiochilon and Related Genera, 255 

Studies in the Genus Coccoloba, III. The 
Jamaican Species, 81; IV. The Species 
from Puerto Rico and the Virgin 
Islands and from the Bahama Islands, 
211 

Studies in the Theaceae, XXIX. Further 
Studies in the Genus Melchiora, 199 

Stylosanthes hamata, 162 

Swietenia mahagoni, 36, 38, 164 

Symplocos, 30 

Synedrella nodiflora, 159 

Syngonium auritum, 26, 154 

Syringa X swegiflexa, 393 


Tabebuia angustata, 25, 158 

—riparia, 25, 158 

Talinum triangulare, 166 

Tamarindus indicus, 162 

Tecoma stans, 158 

Tectaria apiifolia, 153 

—heracleifolia, 153 

Tectona grandis, 36, 169 

Terminalia latifolia, 10, 11, 14, 15, 34, 
38, 159 

Ternstroemia hartii, 168 

Tetracentron, 247, 376 

Tetraedrocarpus, 261 

— arabicus, 261, 289 

Tetrazygia hispida, 11, 18, 163 

—pallens, 11, 163 

Teucrium vesicarium, 161 
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Theaceae, Studies in the, XXIX. Further 
Studies in the Genus Melchiora, 199 

Thelypteris asterothrix, 153 

— guadalupensis, 153 

—normalis, 153 

— oligophylla, 153 

—  reptans, 153 

— serra, 153 

— serrulata, 153 

—tetragona, 154 

Theobroma cacao, 168 

Thrinax jamaicensis, 15 

— parviflora, 156 

—sp., 24, 25, 156 

Thuidium urceolatum, 176 

Thunbergia alata, 9, 157 

— fragrans, 157 

Tillandsia balbisiana, 26, 154 

— compressa, 154 

— festucoides, 154 

— flexuosa, 154 

—recurvata, 26, 154 

—schiedeana, 154 

—tenuifolia, 16, 154 

—usenoides, 154 

—utriculata, 154 

—valenzuelana, 16, 154 

Torrubia fragrans, 11-15, 17, 18, 164 

Tournefortia hirsutissima, 10, 158 

— volubilis, 158 

Tradescantia multiflora, 154 

Tragia volubilis, 161 

Trible Grape, 215 

Tricarium, 65 

Trichachne insularis, 22, 155 

Trichilia glabra, 164 

—moschata, 164 

Trichostigma octandrum, 165 

Trichostomum jamaicense, 176 

Trimenia, 112, 115 

Trimezia martinicensis, 9, 156 

Triumfetta hispida, 9, 168 

—lappula, 9, 22, 168 

Trochodendron, 247, 376 

Trophis racemosa, 164 


Urechites lutea, 9, 22, 157 
Urena lobata, 9, 163 

Urera baccifera, 12 
—expansa, 169 

Urinaria erecta, 300 

—Indica ... rubentibus, 194 
Uvifera plumieri, 84 

— swartzii, 89, 222 


Vaccinium, 28 
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Vegetation on Bauxitic Soils in Jamaica, 
Theiss lial S 1 

Verbesina alata, 9, 159 

— pinnatifida, 159 

Vernonia acuminata, 19, 159 

—cinerea, 19, 159 


Vesselless Dicotyledon, Amborella  tri- 
chopoda Baill., Additional Notes on 
the, 374 


Viburnum alpinum, 158 

—villosum, 11, 18, 158 

Virgin Islands and from the Bahama 
Islands, The Species from Puerto Rico 
and the. Studies in the Genus 
Coccoloba, IV, 211 

Vittaria lineata, 154 


Wallenia grisebachii, 164 

—laurifolia, 11, 13, 18, 24, 26, 164 

Waltheria americana, 22, 168 

WesSTER, Grapy L. A Monographic 
Study of the West Indian Species of 
Phyllanthus, 51, 170, 295 

Wedelia fragilis, 34 

— gracilis, 9, 159 

West Indian Species of Phyllanthus, A 
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Monographic Study of the, 51, 170, 
295 

White Grape, 217 

White Wood, 217 

Wild Grape, 85, 90, 94, 97 

Winteraceae, 376 

Wissadula amplissima, 22, 163 

— fadyenii, 163 

Wolffia columbiana, 156 

Wood Anatomy in the Study of the 
Phylogeny and Classification of Angio- 
sperms, The Potentialities and Limita- 
tions of, 243 

Wurtzia tetracocca, 66 


Xylopia muricata, 11, 13, 14, 18, 157 
Xylosma faweettii, 11, 18, 161 
—sp., 25 


Zanthoxylum elephantiasis, 11, 167 

— flavum, 25, 26, 167 

—insulare, 24, 25, 167 

—martinicense, 11-14, 16-18, 22, 34, 167 
Zea mays, 38, 155 

Zebra Wood, 102 

Zizyphus chloroxylon, 11, 12-16, 166 
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